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GENERAL PHYSICS. 


1592. Recent ‘Developments in the Art of Fine Measurement. J. E. 
Sears. (Roy. Inst., Proc. Advance Proof. Received Sept., 1926.)— 
A lecture on the accurate measurement of length. After reference to 
official standards, mostly line standards, the new end standards, and the 
Johansson gauges are described, along with the methods of manufacture, 
use, and testing. Mechanical and optical means of calibration are explained 
and a new method of accurate measurement of internal diameters is 
described. Reference is also made to the use of the valve for measuring 
W. G. B. 


1593. The of Measurements of Length, using Measuring 
idee Wires in a Theodolite. K. Liidemann. (Zeits. Instrumentenk. 
47. pp. 38-44, Jan., 1927,)—The accuracy obtainable has been determined 
under working conditions in daylight and at night with theodolites of 
medium size, using different forms of division for the vertical staff, with 
fixed and with micrometer horizontal cross wires. The results obtained 
by two different observers are compared. It appears possible to decide 
by means of them, in advance, whether the method is suitable for a given 
purpose or not. H. N. A. 


1594. Density of Boron Trichloride and Suspected Variation in the 
Atomic Weight of Boron. H.V.A. Briscoe, P. L. Robinson and H. C. 
Smith. (Chem, Soc., J. pp. 282-290, Feb., 1927.)—-Boron trichloride is 

prepared from colemanite (from Death Valley, California), crude boric 
cid (from Tuscany), and boracite (Asia Minor), and the density of the 
trichloride is determined with the aid of glass floats as in the previous 
work on silicon [see Abstract 2255 (1926)} at temperatures between 10 
and 12°C., the material being divided by vacuum distillation into three 
fractions and further subdivided. The mean densities observed were in 
the order stated, 1-349353, .. 9273, ...9211. Apart from traces of 
impurities (Silicon and boric oxide) there seems to be a real difference 
between the Californian and Asiatic boron, the atomic weights for boron 
deduced lying between 10-823 and 10-839 (Cal.) and 10-813 and 10-817 
mineral). H. B. 


he “Specific of War. F. J. Morris and L. R. 
A (Indust. and Engin. Chem. 19. pp. a. 303, Feb, rani \— 
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Air was removed from the samples by heating for twenty-four hours to 
140° to 150° F. im vacuo, cooling in the same vacuum; they were then 
blue-grey and somewhat translucent. A modified Nicholson hydrometer 
was used in the measurements, and curves showing the specific gravities 


of two samples at different temperatures 30°. and 130°F. are 
given. They show certain irrégularities, which probably connected 
with the complex nature of the material. | H.N. A. 


1596. Diffusion Pump. L. Wertenstein. (Cambridge Phil. Soc., 
Proc. 23. pp. 578-583, Jan., 1927.)—Discussion of the theory of the 
“ sucking effect’ of the diffusion pump, with special reference to the 
establishment of a pressure gradient along the jet. The influence of 
the gas is considered, and the possibility of using the diffusion pump 
for the separation of gases is suggested. W. H. Ge. 


1597. The Passage of a Current of Vapour into a Vacuum in Relation 
to the Action of Diffusion Air Pumps. W. Molthan. (Zeits. techn. 
Physik, 8.2. pp. 80-81, 1927.)—Calls attention to an error in a formula in 
a previous paper on the same subject [see Abstract 262 (1927)], and gives 
a corrected table of densities and two other tables. The diagram in the 
original paper showing the stream lines is not quite correct, as they should 
be somewhat closer together at the sides of the stream, but the difference 
is not great enough to require a new diagram.  H.N.A, 


1598. A New Type of Aspirator. E. L. Harrington. (Optical 
Soc. America, J. and Rev. Sci. Inst. 14. pp. 87-97, Jan., 1927.)—The 
aspirator or filter pump is supposed in its action to be an illustration of 
Bernoulli's principle. In addition, however, the viscosity of the air and 
its mechanical trapping by the water-jet are factors of great importance. 
To obtain the best effects the jet must have a high velocity, it must expose 
a large surface to the air in order to utilise the results of viscosity action, 
and the exit tube must be designed to ensure stability. All these factors 
are considered, and the behaviour of the final and most efficient type of 
pump considered experimentally. This had a three-hole, multiple jet, 
with a fairly long exposed portion, and a special type of exit tube. It 
was approximately six times as efficient as two of the best-known types 


1599. An Apparatus for Measuring the Velocity of Absorption of Gases 
by Liquids. P. Riou. (Comptes Rendus, 184, pp. 195-197, Jan. 24, 
1927.)—A glass cylinder, at the bottom of which is a stirrer, is filled with 
the gas to be tested; a tap is then turned which admits the absorbing 
liquid into the cylinder until it reaches a mark half-way up ; the communica- 
tion between the gas in the cylinder and the outside atmosphere is closed, 
and a tap opened joining it to a small vertical graduated tube, which has 
aside tube through which water is drawn and flows to the bottom of the 
graduated tube, when the volume of gas in the main cylinder is diminished 
by absorption in the liquid. The time required for the absorption of 5 or 
10.cm.? of gasiis thus measured. For high values of the absorption constant 
a cylinder with a constriction half-way up may be employed, so that the 
amount of gas and of liquid is not greatly altered, while the surface at 
which absorption takes place, which is in the constriction, is 
diminished. A. 
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J. and Rev. Sci; Inst. 14. pp. 187-189, Feb., 1927.) —A 
apparatus for water is described. It consists of a pyrex flask attached to 
a condenser of the same material in such a way that the water-level is 
maintained during operation. The heater is a 600-watt element made of 
nickel-chromium wire and directly immersed in the water. The capacity 
is about 700 c.c. per hour, The operation is automatic and the efficiency 
AUTHOR, 


| 1601, Mechanical Synthesis of Harmonics. E. Rothé and A. Rémy, 
(J. de Physique et le Radium, 7. pp. 193-199, July, 1926.)—An apparatus 
for combining simple harmonic motions of differing phase and amplitude 
is described. A series of mechanical elements, strictly interchangeable, 
varies the amplitades of the simple motions by a variable eccentricity. 
This mechanical series is actuated by a three-phase motor so controlled that 
it is able to vary the period of the motion. The combined motion of all 
parts is transmitted to a rotating drum, upon which the resultant motion 
is recorded. This apparatus can be applied to the synthetic study of 
seismograms, to the vibrations of traffic, machinery, etc. W. A. R. 


1602, Application of the Calculations of Errors to a Problem of Un- 
ion. R. Firth. (Zeits. f. Physik, 40. 5. pp. 364-367, 
1926.)—An unsymmetrical distribution of the measured values of a quan- 
tity around its mean value was considered earlier by the author [see 
Abstract 238 (1922)]}. In the present case the motion of heavy particles 
moving freely in a liquid contained in a vessel with a horizontal surface 
is considered. An expression is obtained for the probability of occurrence 
of particles at any given height above the plane surface. This i 
is similar to the so-called barometric height formula which holds for the 
density distribution of a large number of similar particles in a state of 
stationary equilibrium. R. S. R. 


1603. Resistance to Motion of a Sphere. H. Liebster.. (Ann. d. 
Physik, 82. 4. pp. 541-562, Feb. 26, 1927.)—The motion of steel spheres 
falling in a liquid was observed kinematographically, the apparent weight 
of, the sphere in the liquid being equal to the resistance at the limiting 
velocity, which latter is obtained by measurement of the kinematograph 
records. For Reynolds numbers < | the resistance is practically propor- 
tional to the velocity, while for Reynolds numbers > 1000 it is propor- — 
tional to the square. For small velocities, the observed values lie between 
those calculated from the formule of Stokes and Oseen. The effect of 
the walls of the vessel was allowed for by the formule of Ladenberg and 
Faxen, and measurements of the resistance of spheres falling near the walls 
agreed with the formula of the latter. At the larger speeds, aperiodic 
variations of speed and direction were observed, due to the instability of 
the vortex system caused by the motion. W.G. B. 


1604. Flow of Water through Diverging Passages of Rectangular Cross- 
Section. K. Shégenji, K. Tanaka, T. Omori and I. Naramoto. 
(Kyushu Univ; Coll. Eng., Mem. 4. 2. pp. 115-157, 1927. In English.) 
—The flow of water through diverging passages of rectangular cross-section, 
two sides being parallel, with various angles of divergence, built up of 
‘machined, cast-iron pieces, 
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the quantity flowing and the pressures at séveral sections in the diverging 
passage and in the parallel passages before and behind. Attention is 
paid to the fact that the turbulence at the point of enlargement does not 
all mean loss, for some of the energy is converted into kinetic or pressure 
energy ; the true loss is calculated from the experimental results. The 
dependence of the loss coefficient on Reynolds’ number and upon the: 
angle of divergence is exhibited graphically. For angles of divergence 
< 13° the true loss in diverging passages is less than that in rectangular 

»s of section equal to that at entry, being a minimum at about 5°. 
Incidentally the flow in parallel passages of rectangular cross-section’ was 


studied up to R = 200,000, the the Stanton-Pannell- 
Lees formula verified. W. G. B. 


-- 1605. An Absolute Method for Measuring the Velocity ‘of Fluids, 
H. E. Hartig and H. B. Wilcox. (Phys. Rev. 29. pp. 485-490, March, 
1927.)—Trains of sound waves from two telephones in series in an oscilla- 
ting circuit are sent up and down the pipe in which the fluid whose velocity 
is required is flowing, and the displacement of the antinodes due to flow 
measured by means of a ‘‘sound-probe."" By using interrupted wave 
trains, the effect of reflections at the ends are eliminated. Results are 
believed to be accurate to within 1 %, and agree closely with those obtained 
by a smoke-drift method. The possible effect of turbulence is discussed, 
but in view of the sharpness of the antinodes it is thought to be negligible. 
progress. W. G. B. 


1606. A Hydrodynamical Problem. Part Il. C. Ww. Oseen. (Ark. 
f. Mat. Astron. och Fysik, Stockholm, 19. No. 4. pp. 1-43, 1927. In German.) 
—In a previous paper [see Abstract 804 (1923)] the author has examined 
the possibility of solving two-dimensional hydrodynamical differential 
equations by means of the method given by Fredholm for the elastic 
problem, but found limitations to its scope. In the present publication 
a solution is attempted on the same lines for the three-dimensional case 
of the problem of general 
application. H, H. Ho, 


1607. Determination of Certain Hydrodynamical Problems. ¥F. K. G. 
Odgqvist. (Ark. f. Mat. Astron. och Fysik, Stockholm, 19. No. 30. 
pp. 1-17, 1927. In English.)—-In this paper the author deals mathematic- 
ally with the two-dimensional hydrodynamical problem for an incom- 
pressible fluid, the motion being assumed irrotational and the influence of 
external forces neglected. It is shown for the case of a jet issuing 
through an orifice from the top of a tube that a family of possible 
solutions exists. If the motion is turbulent, the physical realities do not 
suffice to determine uniformly the solutions of the general hydro- 
dynamical equations, and the laws of motion become 
H. H. Ho. 
(1608. An Extension of Oseen’s Method. H. Villat. (Comptes 
Rendus, 184. pp. 419-422, Feb: 21, 1927.)—A h 
The method of ‘Oseen [see Abstract 804 (1923)] is applied to the case of a 
fluid of finite dimensions in which a rectilinear lamina is moved parallel 


the lamina. 
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1609. Long-Range Flight of Aeroplanes. J. Vorobeitchik. (Comptes 
Rendus, 184. pp. 514-516, Feb. 28, 1927.)—The author discusses mathe- 
matically the optimum conditions for horizontal flight of a long-range 
aeroplane. Certain simplifying assumptions are made, And 
‘is found relating the soumumaption with, the other, factor involved. 

J. W. T. Ww. 


1610. Rotating Cylinder in Aerofoil. .K. Frey. (Zeits. techn. 
Physik, 8. 1. pp. $19. 1927.)-—Describes experiments made with aerofoil 
‘sections enclosing a rotating cylinder. These measurements were made 
in the wind tunnel at Hanover and gave promising results. . The theory 
with briefly in the paper. | Da 


1611. Influence of Vortices om the Pressuves Experienced by a Meving 
Cylinder. W. Miiller. (Zeits. techn. Physik, pp. 62-67, 1927.) 
—The case of a citcular cylinder past which a stream of fluid flows, and | 
two symmetrical vortices behind the cylinder, is fully worked out, and 
the resultant of the pressure acting on the cylinder found to be a resisting 
force, which vanishes if the vortices are stationary. The case of a single 
vortex, and circulation round the cylinder, superposed on a uniform stream 
is then treated, when the resultant force is inclined to the direction of the 
stream. The calculated “' lift-drag *’ curve is a parabola, and agrees well 
with experimental curves for a rotating cylinder. W.G. B. 


1612. Formation of Pendant Drops. L.1.A, Micheli, (Phil. Mag. 

3. pp. 581-586, March, 1927.)—-An examination of results and methods 

WG 


1613. Superficial Tension and Crystalline Faces. E. ‘Perucca. 
(Accad. Sci. Torino, Atti, 61. 14. pp. 318-334, 1925-1926.)—The existence 
of a superficial tension at the surfaces of solids resembling that in the case 
of liquids is admitted, but no direct method of determination is known. 
The Gibbs-Curie theory yields values generally different for the superficial 
tension of non-equivalent crystalline faces in equilibrium with the saturated 
solution from which they are derived, and similarly for a crystal in 
equilibrium with its own saturated vapour. A different surface tension 
at crystal faces which are not equivalent is also deduced from the theory 
of Born. These theories do not sufficiently take account of the effect on 
the surface tension which may be due to the bound electrons of the super- 
ficial atoms. The existence of a superficial amorphous layer may) com- 
pletely modify the theoretical deductions. This paper gives. an account 
of a qualitative method of attempting the solution of the question of the 
equality or diversity of the surface tension on non-equivalent crystalline 
faces. The method is applied to fresh faces of cleavage, and has been 
cafried out experimentally with orthoclase. No difference of surface 
tension was observed. 

1614. Surface Tension ond the Structure of Surfaces. O. K, 
Rice. (j.\ Phys. Chem. 31. pp. 207-215, Feb., 1927.)—-The theory, of 
dynamic surface tension is developed froma new point of view, a..proaf 
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tension when the surface is extended is greater than the static’ and less 
when the surface is contracted. A recapitulation of some of the data in 
‘the literature of the subject is given. Considering only the dynamic 
surface tension of extension, the possibility is discussed that equilibrium 
might be established between all parts of the solvent, but not established 
‘between the portions of the solute which are respectively near the surface 
and far from it, and it is shown that the narrower the region to which 
| is confined (in the normal situation after equilibrium is: estab- 
lished) the larger will be the value of the dynamic surface tension, If 
perfect solution laws hold clear to the surface the dynamic surface tension 
can never be greater than the (static) surface tension of the pure solvent 
‘if the adsorption is positive, but where the adsorption is negative an 
‘infinite value of the dynamic surface tension is theoretically possible. 
Du Noiiy’s determination of the surface tension of sodium oleate solution 
is discussed, and his results explained on the assumption that his method 
of the ring tensimeter does not give true static values of the surface tension, 
molecules at the surface. ALB. Ge. 


1615. Adhesives and Atte: True: Chemical Compounds as Adhe- 
sives. J. W. McBain and W. B. Lee. (Roy. Soc., Proc. 113. pp. 606— 
620, Jan. 1, 1927.)—Experiments are described showing that pure crystal- 
line substances—+e.g., saligenin, Rochelle salt, p-hydroxybenzaldehyde— 
may fully rival well-known adhesives in the strength of the joint obtainable 
by them, and yield joints between optically polished metal surfaces whose 
breaking strength (tensile) may approach 1 ton per sq. in. Pure 
liquids give results of a lower order of magnitude, even when they are only 
a few millionths of an inch thick. In all cases the thinner film yields the 
‘stronger joint. This rule holds for ordinary adhesives as well, provided 
that the film completely fills the space between the surfaces joined. There 
is diréct parallelism between joint strength and the mechanical properties 
of the materials joined. Joint strengths increase with tensile strength 
and elasticity, and fall with atomic volume and compressibility. Good 
lubricants with high spreading coefficients are poor adhesives. In many 
cases joint strength is nearly the same, whether tested in tension or in 
shear. Disorderly molecular arrangement greatly enhances strength 
and joint strength, and it is hence suggested that crystal grains in pure 
substances are united by true adhesion, which, in this instance, differs 
slightly but distinctly from the true cohesion of the same substance in the 


1616. Transformation of the Equations of Elasticity. Kolossoff. 
(Comptes Rendus; 184, pp. 512-614, Feb. 28, 1927.)—-Describes a trans- 
formation which simplifies the treatment of the equations of elasticity 
in many cases. The paper is mathematical and cannot be 

J. 


_ 1617. A Note om Certain Experiments on the Supposed Variation of 

the Coefficient of Viscosity with the Rate of Shear. J. W. Lewis. 

Mag. 3. pp. 429-432, Feb., 1927.)——-Molin [see Abstract 193 (1921)) arrived 

at the conclusion that the .viscosity of a very viscous liquid, such’as 

treacle, is dependent on the rate of shear, 
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note is to point out that Molin’s conclusion is based on an erroneous 
interpretation of his experimental results. The viscometer used by Molin 
is discussed, and pivot friction is taken into account, in consequence of 
the necessary corrections. Hi. Ho. 


of Certain Metals. Part IV. G. Subrahmaniam. (Phil. Mag. 3. 
[Supplement], pp. 854-863, April, 1927.)—This paper is the fourth and 
concluding member of the series [see Abstract 1990 (1926))]. In it a study 
is made of the behaviour of wires of magnesium, zinc, and cadmium. 
The experimental arrangements are similar to those already described, 
and the results are given in both graph and tabular form. _ HE Ho. 


_ 1619,, Thirty-Third Annual Report of the Committee on Atomic Weights. 
Determinations published during 1926. G. P. Baxter. (Am. Chem. 
Soc., J. 48. pp. 688-800, March, 1927, 


F 1620. Dielectric Constants and Stark Effect of Polyatomic Dipole Geses, 
with Symmetrical Molecules, treated by Wave Mechanics. C. Manneback. 
(Phys. Zeits. 28. pp. 72-84, Jan. 15, 1927.)—-The subject has been treated 
very recently by F. Reiche, who, however, only deals with a first approxi- 
mation. to the linear Stark effect [Abstract 903 (1927)]. The present 
paper deals. more fully with the subject, which has also been treated by 
Kronig, using Heisenberg’s mechanics. In comparing the different theories 
the behaviour of the ‘‘ constant’ C in the equation for the polarisation 
M of the gas, M = N(y + Cy#/KT)F, is considered. The classical theory 
of Langevin and Debye gave C = 1/3 independently of the temperature ; 
it is shown that the deviation according to the new theory in the present 
case is quite small at ordinary temperature, only a little more than 1 % 
for NHg and less for heavier gases. The value of the dielectric constant 
tends towards that of the classical theory as high temperatures are 
in the calculations. The problem is also treated by means of the old 

quantum mechanics, and it is shown that this gives a considerable deviation 
from, the value 1/3 for the “‘ constant ”’ C at ordinary temperatures, and 
that it tends towards this value at high temperatures. The original paper 
should be consulted for the mathematical treatment of the problem, 
with and without an external electrostatic field, which deals with the 
various spectra and quantum numbers involved and shows how the splitting 
up of the line by the Stark effect can be calculated. It is shown that the 
measurement of the linear Stark effect gives directly the value of the 


1621. On the Mutual Potential Network of Doublets. 
J. Topping. _ (Roy. Soc., Proc. 114. pp. 67-72, Feb. 1, 1927.)—-Determines 
the mutual potential energy of small electric or magnetic doublets situated 
in a plane with axes perpendicular to the plane, reckoning from infinite 
dispersion of the doublets. Two cases are considered in which the doublets 
form a simple square and an equi-triangular network respectively; it 
appears that the mutual potential energy differs only by about.2 % in 
the two cases. The double summations arrived at are Zeta of 
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the second order, and are evaluated by means of formule recently given 
by Lennard-Jones and Ingham. The evaluation for the triangular network 
is in excellent agreement with that recently obtained by an algebraical 
method by Chapman, Topping, and Morrall, The mutual potential 
energy per unit area in the presence of an infinite square network 
of doublets of moment p is W = jn5y?.9-0336, where » is the 
of. doublets per unit area. For the equi-triangular. doublet 

= $n°?y2.8-8927. In the case of surface films the experimental 
whether the network is considered 


1622. Theoretical Prediction of the Physical Properties of Many- 
Electron Atoms and Ions, Mole Refraction, Diamagnetic Susceptibility, and 
Extension in Space. L. Pauling. (Roy. so Proc, 114. pp. 181-211, 
March 1, 1927.)—Uses the wave mechanics of Schrédinger to derive 
theoretical values of screening constants to be used in the equations 
representing the mole refraction or polarisability, diamagnetic suscepti- 
bility and extension in space, on the assumption that the nuclear charge 
is large in comparison with the charge of an electron shell, a requirement 
which is not well fulfilled by actual atoms and ions. It is found, however, 
that the experimental values for the mole refraction: of the rare gases 
differ by only small amounts from those calculated by the new theory, 

are obtained for the mole refraction and diamagnetic susceptibility of a 
large number of atoms and ions, which are tabulated. In addition to 
the two screening constants applicable to these two cases a third one 
is evaluated, which permits the calculation of the electron distribution 
in atoms and ions and the estimation of interatomic distances. It is 
shown that the investigation of the diffraction of X-rays by crystals 
Schrédinger’s Eigenfunctions. H.N. A. 


1623. Effective Cross-Section of tlie Oriented dio: R. G. J. 
Fraser. (Roy. Soc., Proc. 114. pp. 212-221, March 1, 1927.)—The con- 
ditions in the discharge tube were adjusted so that a beam of fast hydrogen 
canal rays was produced, consisting largely of atoms, charged and neutral. 
A magnetic field was introduced in the same direction as that of the 
motion of the atoms, and the neutral atoms, if the Bohr-Sommerfeld atom 
model is accepted, become oriented parallel and antiparallel to the field 
direction, with the result that the effective collision area is increased and 
the mean free path is decreased. There is no such effect for the protons ; 
these can be removed from the beam by a transverse electric field, and 
the effect of the neutral atoms upon a thermopile can be examined with 
and without the magnetic field. No sign of the effect of orientation was 
observed either when the beam passed through hydrogen or through 
argon, so that the hydrogen atom appears to be isotropic. Unsdéld has 
recently shown spectroscopically that the helium atomic core is not an 
electric quadripole, as it would be with a plane orbit for the inner electron ; 
this implies an advanced symmetry for the helium atomic core, and hence 
for the normal hydrogen atom. Spherical symmetry for an s state 
normal state of the hydrogen atom is 1s... AT 
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- 1624. Energy of the Crossed-Orbit Model of the Hydrogen Molecule.  E. 
Hutchisson, (Phys. Rev. 29. pp. 270-284, Feb., 1927.)—Computations 
are. made with the classical quantum theory to determine the energy of 
a model of the hydrogen molecule similar to the crossed-orbit model of 
the helium atom with the nucleus divided and separated into two parts. 
In the preliminary computations the repelling force between the diametric- 
ally opposed electrons is. neglected, allowing the masses and the charges 
of the two electrons to be lumped together. This reduces the problem 
from one of four bodies to one of three bodies, and the computations follow 
those made by Pauli on the H, ion except that the mass and charge of the 
electron are doubled. The effect of the interaction is then obtained;in a 
manner similar to that used by Kramers for the helium atom, In this 
method terms with undetermined coefficients are, introduced into the 
perturbing potential. The coefficients are then determined so as to reduce 
the square of the ratio of the perturbing force to the real force to a minimum. 
Applying this method to the crossed-orbit model of the hydrogen molecule, 
the energy of the normal state is found to be 45-2 volts. This value 
is much higher than that given by experiment (31-42 volts), so that it is 
necessary to conclude that, 
model does not correspond with reality. AUTHOR, 


of Lithium. L. Pauling. (Phys. Rev. 29, pp. 285-291, Feb., 1927.)}—On 
the assumptions that electrons in atoms and ions can be considered to 
be in hydrogen-like orbits under the imfluence of an effective nuclear 
charge (Z — s)e, and that the screening constant s is the same for ions 
' with the same structure, there is calculated for the second ionisation 
potential of lithium the value of 76-2 volts, and for the electron affinity of 
hydrogen atoms the value — 1-85 k. cal./mol. These values are shown 
to lie within the range permitted by existing specttal and thermochemical 
data. With the use of the electron affinity of hydrogen it is shown that 

AUTHOR. 


1626. of andthe op THK. 
R. E. Gibbs. (Roy. Soc.; Proc. 113. pp. 351-368, Dec. 1, 1926.) — 
After giving a review of the B structures of quartz and crystobalite, a 
structure has been suggested for the intermediate form tridymite, on the 
assumption of the conservation of the tetrahedron of oxygen atoms around 
any silicon as the building unit. X-ray analysis justified this assumption, 
and showed that. the structure of tridymite was similar to that of ice, i.¢., 
with four molecules per cell, im which a = 5-03 and c ='8-02. A com- 
parison of structures illustrates how some of the symmetry elements of 
the tetrahedron have been conserved in each case. It follows that the 
structures are good examples of that class in which the framework can 
be considered as a closely packed arrangement of oxygen atoms of diameter 
about 2-6, while the silicon atoms occupy the spaces formed between . 
four neighbouring oxygens. It is probable that the structures are ionic 
in nature, being ‘variations of a two-to-one packing of oppositely charged 
ions, Possible modes of B-8 transitions lead to the idea that these sluggish 
changes are characterised by a change of partners between neighbouring’ 
ions, On the other hand, the a-f transition, in the case of quartz at 
least, and probably in the other forms as well, ee ee 
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rearrangement not sufficiently drastic to involve a change of neighbours. 
The a states are probably created by distortions of the B form involving 
lower symmetry and larger cells: a-tridymite is orthorhombic, having a 
‘cell a = 9-9; b = 17+1, ¢ = 16°38, in which the units must be polymerised 
groups »SiO,, where » is larger than two and probably equal to eight. 
to resemble fairly, as far as could ‘be judged photographically, the 
ordinary form. AUTHOR. 


1627. Effect of Temperature upon the-Crystal Structure of Calcite. 
C. Tsuboi. (Phys. Math. Soc. Japan, Proc. 8. pp. 197-203, Dec., 1926.) 
—The effect was studied by examining the Laue photographs 
of a crystal of calcite taken at high temperatures. On heating 
the crystal the relative intensity of reflection from (122) as well as from 
(142) decreases, while that from (100) increases. But E. Nies found that 
the intensity of reflection from (311) of calcite at the temperature of 
liquid air is so remarkably stronger than. at ordinary temperature that 
neither Debye’s theory nor Waller’s can account for the difference. The 
present writer attributes these changes in the intensity of reflection to the 
change in the mean relative positions of the atoms of which the crystal 
is composed. It is therefore concluded that (1) the value of the parameter 
of the oxygen atoms in the crystal at ordinary temperature is a little less 
than 0-25, and that (2) the value of the parameter decreases as the 
temperature is raised. The bearing of the temperature effect on crystal 
analysis in general is discussed, Sor 


of the value of the parameter is proposed. Avie. | 


_ 1628. Anisotropic Copper, Silver and Gold. _Sophie Berkman, ry 
Béhm and H, Zocher. (Zeits. phys. Chem. 124. pp. 83-96, Oct. 28, 
1926.)—In colloid copper, silver and gold light vibrations parallel to 
the lengths of the colloid particles are more strongly absorbed in the longer- 
waved regions of the spectrum and less strongly absorbed in the shorter- 
waved regions than are light vibrations at right angles to these lengths. 
The transition may occur at different points of the spectrum with different 
specimens of one and the same colloid metal. The dispersion is generally 
anomalous and the refractive index is smaller for the light vibrations 


1629. Electric Anisotropy of Liquid Crp, W. Jezewski. (Zeits. 
f. Physik, 40. 1-2. pp. 153-160, 1926.)—-Measurements of the dielectric 
constant in liquid crystals (p-azoxyphenotol and -azoxyanisol), with 
and without a magnetic field, at different temperatures and at different 
angles between the magnetic and the electric lines. Comparison of 
Ornstein’s theory {see Abstract 2388 (1924)} with oom of observation. 


1630. Refractivity of Anistropic Molecules. 'T. H. Havelock. (Phil. 
Mag. 3. pp. 433-448, Feb., 1927.)—The molecule is treated as a structure 
of isotropic polarisable constituents in fixed relative positions. Expres- 
sions are obtained, in terms of the constants of the constituents and of the 
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molecules are of the following types: (1) Three equal atoms at the corners 
of an equilateral triangle, with a fourth atom equidistant from them but 
not necessarily in the same plane; (2) four equal atoms at the corners of 
a regular tetrahedron, with a fifth atom at the centroid; (3) four equal 
atoms at the corners of a square, with a fifth atom equidistant from them 
but not necessarily in the same plane. Numerical applications are made 
to some molecular models which have been proposed for NH and CH,, 
and the results are discussed in ‘relation to other members of the series of 
compounds of the form XH,,. SM. 


1631. Crystal Structure of Some Oxalates. J. F. Wood. (Univ. of 
Durham Phil. Soc., Proc. 7. 3. pp. 111-116, 1926-1926.)—From X-ray 
data the author deduces that in oxalic acid the unit cell has the dimensions 
a=6-10A.,b=3-61A., c= 12:05A., B the angle between @ and 
= 106° 12’; two molecules, type A, per cell with one at each corner, 
and one, type B, at the centre. The molecule has a centre of symmetry, 
and type B is obtained from type A by reflection across the symmetry 
plane ; this is necessary in order to account for the abnormal values of the 
spacings of certain planes; space group Ch. Ammonium oxalate, 
with two molecules per unit cell, has a= 8-06A., b= 10-34A., 
c¢ = 3-82A., space group Qs. The molecule has a digonal axis coinciding 
with the crystallographic C axis. The molecules are arranged one at 
each corner and one at the centre of the (001) faces. Methyl oxalate, 
= 93A., b= 11-84A., c=6-17A., B = 108° 22’, space group 
C3,, two molecules per unit cell; the second molecule is half-way along 
the 6 edges of the cell, The molecule has some symmetry of its own, 
either a plane or a centre of symmetry. H.N. A. 


1632. Crystal Structure of Solid Oxygen. J.C. McLennan and J. O. 
Wilhelm. (Phil. Mag. 3. pp. 383-389, Feb., 1927.)—-Wahl [Abstract 1071 
(1913)] found by the polarising microscope two forms of solid oxygen, one 
hexagonal between — 230° and — 219°, and one indeterminate. Recently 
Keesom and de Smedt found identical diffraction patterns with. solid 
oxygen and nitrogen without deduction of the type. The writers find 
different patterns at the temperature of liquid H,. A powder pattern was 
obtained and measured of solid oxygen at — 252°. It is found that 
oxygen. crystallises in a body-centred orthorhombic system with axial 
ratios a@:b:¢ = 1-44:1:9. The density works out to 1-46. J, E. 

1633. Tensile Deformation of Large Aluminium Crystals at Crystal 
Boundaries. R.L. Aston. (Cambridge Phil. Soc., Proc. 23. pp. 549-560, 
Jan., 1927.)—Gives in detail results of extension tests upon an aluminium 
rod consisting of three crystals of which the orientations were determined 

W. H. Ge. 


1634. Determination of Crystal Orientation. R. L. Aston. (Cam: 
bridge Phil. Soc., Proc. 23. pp. 561-577, Jan., 1927.)—Deals with devices 
useful in the determination by X-ray methods of the directions of the 
axes in single crystals of metals. Tables facilitating calculations’ for 
trowtrystals with an iron’ entikathede' are ‘given: 

VOL, XXX.—aA,— 1927. 


- 
LA. 
J 
f 
| 
q 


460 SCIENCE ABSTRACTS. 


1635. Lattice Spacing and Rhombohedral Angle of Magnesium Carbonate. 
s: Brentano and W. E. Dawson. (Phil. Mag. 3. pp. 411-418, Feb., 
-1927.)—An accurate determination has been carried out with: «.micro- 
crystalline powder using an X-ray photographic method, and the results 
are ag = 103° 19’, ab 899 A. and density 
W. H. Ge. 


Johansson and J. O. Linde. (Ann. d. Physik, 82. 4. pp. 449-478, 
Feb. 26, 1927.)—Detailed study of the series of mixed crystals Au-Cu, 
Pd-Cu and Pt-Cu. Wed, Ge. 

1637. The Possibility of the Existence of Limiting States in Alloys. 
L. Grenet. (Rev. de Mét. 24. pp. 93-107, Feb., 1927.)—In the trans- 
formation ofa substance from one crystal form to another it is usually 
supposed that one lattice passes abruptly into the other type. Such is 
the case when a iron (body-centred) passes into y iron (face-centred). 
Even when an alloy of two components transforms (although the trans- 
formation may extend over a range of temperature), yet nevertheless it 
is supposed that the passage from one form of lattice to another is dis- 
continuous. Such is the case with the ferro-nickels, The present paper 
explores another possibility, It may be that the transformation takes 
place by a continuous modification of one lattice until it is equivalent 
tothe new form. The argument is roughly similar to that employed in the 

tion of van der Waals’ equation to the transformation of a gas into 
a liquid. It involves the conception of a critical pressure and tempera- 
ture, and explains discontinuous changes as being due to a type of 
instability. The argument is applied first to the transformations of 
iron and then to those of the ferro-nickels. It is illustrated with 
numerous hypothetical diagrams, without which it is impossible to sum- 
marise the paper. The views advanced are admitted to be tentative. 
AJA. 


R. M. Bozorth and F. E. Haworth. (Phys. Rev. 29. pp. 223-230, Feb., 
1927.) — The positions of the Mg and Pt atoms in crystals of 
MgPt(CN), . 7H,O have been definitely determined by means of X-ray 
oscillating-crystal photographs and Laue photographs, using the theory 
of space-groups. Because the other atoms are too light in comparison with 
the metal atoms, especially Pt, their positions could not be determined. 
The Pt atoms are located at 000 and 444, the Mg atoms at 004and 
440, im (a tetragonal unit of structure 14-6A. x 14-6A. x 3-13 A. 
Two units of structure are shown in the figure. The peculiar optical 
properties are believed to be associated with the unusual arrangement of 
the heavier atoms in widely spaced rows parallel to the tetragonal axis. In 
these rows Mg atoms alternate with Pt atoms, and the distance between 
any two adjacent atom-centres is 1-57 A. The shortest distance between 
rows, however; is 10-3 A., 6-6 times the distance between atoms: im the 
same row. The atomic radii.of Mg and Pt.as determined by Bragg from 
other crystal data do not agree with the observed distance between these 
atoms, the calculated value being 2-7 A., the observed distance 1-57 A, 
The observed distance, however, is consistent with that calculated by the 
method of Davey, who assumes that the radius of an ionised atom differs 
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mach from the radius of the same atom and that the rai 
AUTHORS. 


Crystals, J. E. Lennard-Jones and Beryl M. Dent. (Roy. Soc., 
Proc. 113. pp. 673-689, Jan., 1927.)—Consists of two papers of a Series, 
the calculations being based on those of Chapman, Topping, ‘and Mortal 
[see Abstract 1760 (1926).] Neglecting van der Waals” repulsive’ and 
polarisation forces and considéring ¢lectrostatic and intrinsic repulsive 
forces only, it is shown how the energy of formation of the ¢rystals is 
related to the interatomic distances and the rhombohedral angle. For sta- 
bility this energy (U) should be a maximum (potential energy a minimum). 
Umax. assuming distance between C and O(6) = 0'95 A., ‘gives not’ quite 
satisfactory agreement with the observed parameters d and a, the value of 
b giving best agreement with theory is 1/08 A. both for MgCO, and CaCOy. 
In the second paper a method of finding the force constant of repulsion 
between various ions, Zn, Fe, Mn, Cd and O, is given assuming the index 
n of the repulsive power known (10 or 11). “It was shown in the first paper 
that the forces between the metallic ions have little effect om the configura- 
tion, which explains the small change’in shape and size of Various car- 
bonate unit cells. Uax, is a function of 1,5, the force constant between 
the CO, and metal ions, and consequéntly of a, the distance between'C . 
and metal ions in the same plane. A comparison of observed values of a for 
ZnCOx3, FeCO3, MnCOg and CaCOg gives two sets of values for according 
a8 m4. = 10 or 11. To distinguish between the two the results are applied 
to other crystals in which these ions occur together (MnO, CaO, FeO, 
ZnO). m1, = 11 gives the best agreement, and results ‘finally in definite 


F. W. Ashton and R. Wilson, (Am. J. Sci. 18. pp. 209-218, March, 
1927.)—The properties of crystallised calcium hydroxide may be briefly 
summarised as follows: (1) Calcium hydroxide crystallises in the hexagonal 
system usually as plates or short hexagonal prisms, with perfect cleavage 
parallel to the face (0001). (2) The refractive indices are w = 1:574 
+ 0/003, € = 1-545 + 0-003 for sodium light; birefraction is 0-029; 
specific gravity 2-230 + 0-005; interference figure is uniaxial negative; 
lattice constants are ay = 3-579A., co = 5-028A. The unit cell con- 
tains one molecule. (3). The crystals are non-hydrated Ca(OH), fairly 
stable in air, only slowly dissolved by water. When exposed to moist 
air or to water containing carbon dioxide they tarnish in a short time, 
becoming covered by a crust or carbonate. _ AUTHORS. 


1641. Various Crystalline Forms of Long-Chain Cite Compounds 
and Difficulties of Interpretation of their X-Ray Spectra. J. Thibaud. 
(Comptes Rendus, 184. pp. 24-26, Jan. 4, 1927.)—Stearic acid gives usually 
a spacing d = 39-9 A. By evaporation of an ether solution of the; acid 
on a clean glass plate the author has obtained a double series of lines 
corresponding ‘to d, = 44-6 A. and d,=40A. The pure. fatty. acids 
can crystallise in various forms, with their carbon chains) of different 
lengths. The results are illustrated in a diagram, which also gives spectra 
corresponding to cacao butter and a mixture of butters, The author 
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values for the heats of crystallisation and the rhombohedral . : 
J. E. 


concludes that various fatty acids can be distinguished from each 


other when not mixed & , but that the spacing d of an orientable 
organic substance is subject to variation according to its origin, its mode 


of preparation, and its degree of purity. T. B. 


1642. A Note on the Connection between Chemical Valency, Electron 
Grouping and Crystal Structure. W. Hume-Rothery. (Phil. Mag. 3. 
pp. 301-305, Feb., 1927.)—-Draws attention to certain points in connectidn 
with the crystal structure of elements and compounds in a paper by 
Grimm and Sommerfeld. They take the fact that C, Si, Ge, Sn and 
Pb, which stand four places before an inert gas, with the exception of 
Pb, crystallise in the diamond type of lattice as confirming the 
Stoner classification, according to which all five contain two complete 
sub-groups of two electrons each, and require an additional group 
of four electrons in order to reach the (2, 2, 4) grouping charac- 
teristic of the rare gases. The author shows that the electronic con- 
figuration in the diamond must be profoundly different from that in “the 
metallic crystals of Si, Ge and Sn, and that the mere similarity of the 
atomic lattices cannot as yet be regarded as indicating any particular 
electronic grouping. Other instances are given to show that the subject 
is full of apparent contradictions and anomalies. The author 
also with the conclusion that all the elements and compounds C, CSi, Si, 
BN, AIN and BeO are non-polar compounds (or elements) in the solid 
state, and that the atoms are held together in the solid in the same way 
as the atoms of carbon in the diamond lattice. The X-ray evidence is 
shown to be inconclusive, and special difficulties which arise in the cases 
of AIN and BeO are emphasised. H.N. A. 


. 1643. X-Ray Investigation of Optically Anomalous Crystals of Racemic 
Potassium Chlorosulphoacetate. W.G. Burgers. (Roy. Soc., Proc. 114. 
pp. 222-229, March 1, 1927.)—The optical anomalies of the crystals in 
polarised light have been described by Jaeger, who concluded that, though 
apparently orthorhombic, they are built up of perpendicularly crossed 
monoclinic lamellz2. Using X-ray methods, the author finds a = 8-58 A., 
6 = 8-60 A.,.c = 23-76A. The unit cell contains eight salt molecules and 
twelve water molecules; eight of the latter are probably connected with 
the sulpho groups of the salt molecules, while the remaining four must 
occupy special positions either at centres of symmetry or on dyad axes. 
The halvings observed correspond to the space-group QM, the underlying 
lattice being the simple orthorhombic lattice ['y. This is a strong argu- 
ment for assuming that the crystals are truly orthorhombic. It is 
necessary to assume that the successive zones which show themselvesjn 
polarised light are orthorhombic, and are produced by a crystal growth 
which has taken place in steps, and this is confirmed by Laue photographs. 

H.N. A. 


1644. a Terms in the New Quantum Theory. Part I. 
E. Wigner. (Zeits. f. Physik, 40. 7. pp. 492-500, 1926.)—Using the 
methods of Schrédinger’s wave mechanics, it is shown in Part I that in 
@ system with three electrons the terms fall into several groups, the 
members of different groups not combining. One of these groups is 
shown to satisfy Pauli’s rule 
is given by the Bose-Einstein statistics. W. S. S. 
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1645. Non-Combining Terms in the New Quantum Theory. Part Il,. 
E.. Wigner. (Zeits. f. Physik, 40. 11-12. pp. 883-892, 1927.)—-In Part Ll. 
the treatment [see preceding Abstract for Part 1} is extended to the poly- 
electronic system, when it is shown that for any symmetrical disturbance | 
the characteristic functions and values of the system are not concerned. 
in the disturbance. H. H. Ho. 


1646. The: ‘R. de L. 
Kronig and I. I. Rabi. (Phys. Rev. 29. pp. 262-269, Feb.,; 1927.)— 
Schrédinger’s method for determining the energy levels of an atomic 
system is applied to the case of the symmetrical top (moment of inertia 
about axis of symmetry C, the other one’A). 


to be 


in the top the: 
mechanics. The quantum numbers 7 and » must be integers restricted 
by 0<j,|"| <j, while half-integral values are not permissible. The 


1647. A Proposition: in Quantisation. K. (Zeits. 
Physik, 41. 1. pp. 20-23, 1927.)—This is a mathematical proof of the 
theorem of the independence of the result of vector addition of quatitum 
numbers of the order in which the addition is made. we er Sa 


‘The Problem of Several Resonate ‘tm’ 
Mechanics. Part II. W. Heisenberg. (Zeits. f. Physik, 41. 4-5. 
pp. 239-267, 1927.)—The spectra of atomic systems with two electrons 
have previously [see Abstract 297 (1927)] been shown capable of quanti- 
tative description by means of quantum mechanics. These quantum 
principles have now been applied to atoms with several electrons, and in 
particular the problem has been investigated as to the manner in which 
the resonance phenomena are connected with the multiplet structure of 
the term systems of complex atoms. The same resonance phenomenon 
has also been studied in the theory of molecules and their band spectra, 


and deductions made concerning the significance of the known intensity 
anomalies in certain rotation bands. H. H, Ho. 


1649. The Quantum Theory of Continuous Spectra. J. R. Oppen- 
heimer. (Zeits. {. Physik, 41. 4-5. pp. 268-294, 1927.)—-In this mathe- 
matical paper the general theory of systems with extended spectra is first 
discussed, following which application is made to the hydrogen atom, the 
continuous Réntgen absorption coefficients, the polarisation and intensity 
distribution of the Brems radiation, and the velocity and directional 


distribution of the photoelectrons, The Compton and Kramerssformulz 
are found to be confirmed. JH. Ho, 


4650. Electrodynamics and Wave Mechanics from the Standpoint of the 
Correspondence Principle. Klein. (Zeits. f. Physik, 41. 6-7. pp. 407-— 
442, 1927.)—-This, paper, which is mainly alain ii with a 
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survey of the basis of the wave mechanics of single electron problems 
and the relativistic theory of Schridinger. The correspondence principle 
is then applied to the Maxwell-Lorentz theory, and finally the disturbance 
| G. E. B. 


1651. Magnetic Deflection by Hydrogen Atom Rays. E. Wrede. 
(Zeitsi: f. Physik, 41. 8-9. pp. 569-575, 1927.)—In this investigation the 
Gerlach-Stern method of magnetic deflection by molecular rays {see 
Abstract 2055 (1922)] has been appliedto hydrogen atoms. Experimental 
details are included in the paper. The magnetic’ moment of the H-atoms 
was found to correspond to a Bohr magneton. H. H. Ho. 


1652. The Directing Field of Quantum Mechanics. P. Gruner. 
(Zeits. f. Physik, 41. 8-9. p. 710, 1927.)—The present note relates to the 
recent work of Born [see Abstracts 2532 (1926); 43 and 568 (1927)] 
connecting the Heisenberg-Born- Jordan conceptions with the de Broglie- 
Schrédinger quantum mechanics. In it the author points out that, in 
an éntirely different investigation carried out in 1925, he proposed similar 
ideas (Archives d. Sciences phys. et natur, 1925, (5) 7, 342), from which it 
was deduced that the electromagnetic charges present determined a purely 
geometrical energyless directing field, and that the actual motion of the 


1653. Wave Mechanics and the Correspondence Principle. P. Debye. 
(Phys. Zeits.. 28, pp.. 170-174, Feb. 15, 1927,)—The author shows that 
just as Bohr has. proved for the classical quantum mechanics that 
asymptotic frequencies must be given such as would be according 
to the. Maxwell-Lorentz equations of electrodynamics, so it is possible 
to establish a similar correspondence from the hypotheses of wave 
mechanics, Since, however, the new theory gives simultaneously fre- 
quencies and intensities, its hypotheses are shown to be more intimately 
connected with the ordinary, electrodynamics than was the case with the 
older. quantum theory, This correspondence is illustrated very neatly in 
the paper by the general system with one degree of freedom. [See Abstract 
2534 (1926).) H. H. Ho. 


1654. Matrix and Wave Mechanics. R. H. Fowler. (Nature, 119. 
pp. 230-241, Feb. 12, 1927.)—A description of the lines upon which the 


matrix and wave mechanics have developed. A classical system in a 


multiply periodic state can be completely described by a Fourier series 
of which the frequencies and coefficients are defined by the state. In 
atomic systems it is necessary to make the description dependent on two 
states, and a matrix rather than a Fourier series is the appropriate form. 
A succéssful matrix mechanics has been developed. From an entirely 
different point of view Schrédinger has developed a wave mechanics 
which extends the analogy of the Hamiltonian treatment of dynamics 
with optics to the cases where the ray theory of light propagation is 
inadequate and diffraction effects occur. Schrédinger’s theory leads 
naturally ‘to the existence of stationary states. It seems probable that 
the two forms are almost if not quite equivalent to each other, A, Wh. 


“4655. Physical Aspects of Quantéhi Mechanics. M. Born. (Nature, 
119. pp. 354-357, March 6, 1927. 
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1656, ‘The, Relativity Leen of Refvaction. ‘An Titusivation of the Tran- 
sition. from..an. Obserner's, Space;to.the. Fowfold and from. the Fowfold 
Another. Observer's Space. D..B.. Mair. (Phil. Mag. 3. pp. 448-459, 
Feb., 1927.)—The laws of refraction under the conditions specified are 
discussed mathematically. T. 


1657. The Companion of Sirius and the Theory of Relativity, G. v. 
Gleich. (Zeits. £.' Physik, 41, 10. pp. 743-752, 1927.)—The author 
contends that that the shift. of spectral lines due to the companion of 
Sirius, discussed by W. S. Adams, cannot be accepted unequivocally as 


1658. if T. de Donder. 
Ctlinti Rendus, 184. pp. 439-441, Feb. 21, 1927.)—The method applied 
the author to the relativistic quantification of continuous systems 

J. S. GT. 


into the Fundamental Tensor. E. Reichenb&cher. (Zeits. f. Physik, 
40. 3-4. pp. 255-269, 1926.)—Investigates the effect of substituting 


= — 10° The curvature scalar is altered and admits 


1660. of P. ‘ait Val. (Phil. Mag. 

3. pp. 477-481,. Feb., 1927.\—The manner in which the world may be 

self-gauging discussed. Eddington’s natural metric presents itself 

both. as gravitational potential whose gradient multiplied by “mass ”’ 

gives force and as lowering a tensorial suffix to convert mass to 
2H 
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Oxford, Aug:, 1926.)—~The present status. of quantum mechanics. has 4 
already been described by Heisenberg {see Abstract’ 2532. (1926)},. the 
founder of the new theory, and this paper records an attempt to under- 4 
stand the physical significance of the quantum theoretical. formule; It & 
is pomted out that the different formulations—the. matrix theory, Dirac’s of 
form, as a whole, a single theory; which enables the computation of the a 
stationary states of.atoms and the corresponding radiation. The author be 
then discusses some, attempts, based on the new mechanics, of treating a 
the problem of the course of the phenomena when equilibrium is disturbed, a 
Examples are given of the evaluation.of a field of force by counting, 4 
t.e., by statistical methods and not by the measurement of an accelera- 4 
tion and Newton’s.second law. The wave-function ys, which. enables the 
course of a physical process to be followed in so far as it is quantum 
mechanically determinate, not in a causal but a statistical sense, is : 
discussed at length. Of the associated philosophical problems only the 
points of view are briefly sketched which are compelled by the whole of ) 


“ energy.” Further, the natural defines the geodesca which mre 
1661, ‘The' Ratios existing between Gevidal- Gonsiaris and the: Values 
of Gravity) 4Accad, Lincei, Atti,.5. pp. 11-16, Jan. 2, 
1927:)}——In “determining the’ fandamental: constants of thegeoid, the 
meastiréments of gravity at the earth's surface have hitherto been utilised 
on the basis. of Clairant's formula, aid ge Being 
pettively the’ values’ of gravity ‘at the pole’ and the w the 
locity of the earth's rotation, ‘the 'ttiajor Semi-axis ‘the ‘ellipsoid “of 
tity is thus linéarly’ determined ‘when; ‘in addition to gp, ge and 
¢ length of @ is known. “The Conviction was thus ‘réached that measure- 
ments ‘of gravity, While leading to the detetmination 6f'the shape of the 
terrestrial ellipsoid, could nevet establish its absolute’ dimensions. The 
mination of the three fundamental cénstants of the’ geoid : the thajor 
axis 4, the flattening s and the mean density &. Mathematical ‘analysis 
leads to the conclusion that between any three values of gravity at the 
surface of the éllipsoid of rotation there exists'a homdgenéous linear ratio. 
ratio results in a biquadratic equation which determines ‘the’ eccen- 
tricity as a function of any three values of gravity arid of their corrésponding 
of the second order. cin 


(1662. New Results of the Michelson Experiment; A. Piccard and E. 
(Comptes Rendus, 184. p. 152; Jam: 17,'1927.)-To coimpléte 
fortiigy tesults [eee Abstract (1927); éxperiinents have bebh 
the authors’ laboratories in“Brissels. Ah ether drift equa? to that found 
by Miller (viz., 8-91 kim./sec.) would correspond with the’authors" apparatus 
Rendus, 184; pp. 192+193, Jan. 24, 1927.)—It is here, pointed out that 
Piccard and Stahel’s results [see preceding Abstract} really, confirm Miller’s 
conclusions. The latter found 2-5 km./sec. at Cleveland and 9 km./sec. 
at Mount Wilson (altitude 1800 m. approximately). Piccard and Stahel 


_ MET BOROLOGY AND GEO-PHY SICS. 


1664. P. Barreca. (N. Cimento, pp 981-206, 
1926.)—Follows up a previous papér [see Abstract’ (1926)) 
with numerical data and discussion. The sunlight, investing the terra- 
queous globe, produces at the boundary of the illuminated part a ‘peetliar 
diffraction, which gives rise to a colossal double circular spectrum formed 
of concentric spectral rings, in each of which the red is nearest the earth. 
for different wave-lengths. 
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1665. Observations of Optical Phenomena the Atmosphere. Altitude 
of Stria, the Preliminary Signs of \Weather, ‘Galissot:and (Miss): 
E. Bellemin, (J..de Physique et le Radium; pp. 29450) Jan., 1927) 
By. a systematic study of the scintillations of stars, flickering shadows 
and changes in the form of images evidence was obtained of the existence 


these shadows the height of this disturbed boundary can be calculated. 
The observations’ are’spread over a period of six years. A seasonal 
variation in the height of the layer was found witl'maxima at the eqttinoxes 
and minima at the solstices.. When the layer'is betweem’2500 and 4500 
metres above the surface it was found that a marked increase of cloudiness 
and of rain“occurred’ a/ definite number of days later: The farther thie 
layer is ‘outside these limits the less becomes the amount of-clond at the 
later ‘epoch: By observations of ‘scintillations produced by: this layer 
the authors consider it is possible’to forecast the cloud and precipitation 


Buropean:Siations. D, Brunt. (Roy. Meteorolog. Soc, J. 53. pp. 1+25; 


Dis¢e., 25-30, Jan., 1927:)—Twelve sets. of data were’ employed, each 
extéidding over at least 100 years, and the period commencing at or near 
to 1764 was selected. The data examined were rainfall at Milan, Padua, 
London and Edinburgh, pressure at Paris and Edinburgh, and temperature 
at London, ‘Edinburgh,’ Paris; Berlin, Vienna and Stockholm. Annual 
mean values were employed for periods exceeding ten years and monthly 
teans the shorter ones. “The methods ‘of computation and the 
periodograms obtained ‘given “earlier [see Abstract 239 (1926)}. 
General remarks are madé on these periodograms. © From these forty-four 
periods are given as significant, ranging from twelve ‘and a third months 
toi thirty-five years, and the particular sets of data to which they apply 
are shown. | These results afid those of other workers show that definite 
surges Sccur if thése meteorological elements and that they exist over 
considerable zones of the earth’s surface. They are stated to be periods 
of dseillation' of the’ whiole‘or part of the earth’s atmosphere, and may’ be 
‘of oscillation of the general circulation of the earth’s atmosphete 

‘set im motion by éxtefnal causes: “Af analysis of periods ‘near 

‘ohe ‘year was also made in’ case’beats should furnish:an explanation of 

the’ Brickner ¢ycle.° In the Discussion, G.' Walker’ gave even more 
periods from an exaniifiation of Edinbutgh pressure and Milan rainfall; 
but found ‘no’ periods’ more marked than ‘could be given by pure chaneei 
F.' J. W. Whipple, ftom diagrams of the amplitudes and phases of the 
components’ ‘of found’ a scatter comparable. with 
those due to chance. The author itt reply’ disagreed with’ these imter+ 
R.S. R. 

Vertical the: Atmosphere. D. 
Brunt. (Roy. ‘Meteorolog: Soc., J; 53, pp. 30-385 Disc., 32, Jan), 1927.) 
—For wnit/ mass of air the general expression for a: vertical oscillation 
takes the form of a simple harmonic motion. For an isothermal layer of 
the atmosphere with T = 300 A. the period is a” reap for dry air and 
VOL. XXxX.—a.—1927. KER 


J 
of a boundary of separation between twocurrents of ait of different tempera . 
tures:or humidities. “Details are given of the experimental details and a 
photographs of typical images of different types. By measuremientésof 2 
it 


yer. 
"indicate most frequently periods of 6-10 minutes, and the solution pro- 
vides a possible help in investigating these oscillations of pressure. In 
the Discussion, F. J. W. Whipple suggested that the period obtained 


dealt with. S. 


we 


1668. The Making of a Salt Haze. J. 8. Owens... (Phil. Mag. 2. 
pp. 1165-1170, Dec., 1926.)—Records of atmospheric impurity have. been 
Obtained om two occasions which probably represent. the intermediate 
state between a haze of dry crystals and a fog of liquid drops—(l) on 
are 1926, off the rocky western coast of Spain, and (2) at Holme, | 


deliquescence of the crystals was about 5 % higher than that for common 
salt. A haze formed from surface spray may be a mixture of all salts 
present, but the particles freed from blowing sand need not have the same 


sphere. J. CG. McLennan. (Roy. Inst., Proc. Advance Proof. Received 
Sept., 1926.)—A review is given of earlier work on the composition, 


line are discussed and Vegard’s theory of solid nitrogen in these upper 
levels to account for this line of wave-length 5577-35, The author's 
experiments on the phosphorescence of solid nitrogen, when bombarded 
with high-speed electrons, discounted this view of Vegard’s, while lines 
were found which were absent from the auroral spectrum and from that 
of the night sky. The author and Shrum found this line in the spectrum 
when O was mixed with an excess of He, Ne or A, while Zeeman resolution 
shows it to be an atomic spectral line and due to O. It does not fall 


form which can be reproduced in the laboratory but is different from its 
common atomic form. Probably the atomic form of oxygen required 
for the emission of the radiation of the auroral green line is one of the 


1670. Contribution to the Study of Fulminating Material. The Spon- 
taneous Decomposition of a Variety of Globular Lightning without Appre- 
ciable Noise. Mathias. (Com 312-314, Feb. 7, 

1927.)—-The. spontaneous decomposition of homogeneous unelectrified 
masses of fulminating material is not dangerous, but if the distribution 

VOL. 
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; about 8 minutes for saturated air, assuming in the latter case that no 
| raindrops fall out: .With greater temperature lapse rates the period 
: sea and had swept over a large expanse of sandy foreshore before the 
record was taken. The crystalline matter in the earlier deposit behaved 
very similarly to sea salt under changes of humidity. Although large 
numbers of salt crystals were found in the later records, the humidity for 

V 

1S 
levels of the atmosphere. . The general features of the aurora are then 
examined and the results of spectroscopic. examination of it and of the 
light from the night sky. Babcock’s experiments on the auroral green 
; into any older series.and term scheme of the arc spectrum of O, and a 
probable solution is suggested with the O in the auroral regions in an atomic 


later. R.S. R. 


1672. Controids, etc., of the Oceans. M. Brillouin. (Comptes Rendus, 


182. pp. 1437-1440, June 14, 1926.)—-The distribution of land and water 
must influence the forces acting on the earth's crust. The centre of 


1673: Regions. J. We Evans: 119. pp. 15-17, 
before 


gravitation. beneath. it. To thee two systems, their intrection and 


1674. Origin of:the-Earth. Raixchild, (Science, 64, pp. - 
‘311, Oct. 16, 1926.)—This paper gives a comparison from the geological 


1675. C. Schuchert, (Am. J. Sci. 12. pp. 277- 
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explosions may cause incandescent matter to be emitted. The red globes E 
are particularly dangerous, being usually the miost highly charged: | = 
1671. Physical Properties of Icebergs and a Method for their. Destruction. a 
T, Barnes, (Roy. Soc., Proc, 114. pp. 161-168, March .],.1927.)-- 
The investigation was undertaken to find a means to hasten the dis- os 
ruption of icebergs. A preliminary study of glacier ice and icebergs 4 
showed their granular structure and the deep blue colour due to the a 
scattering of light by large ice molecules. The greatest natural disruption : 
occurred at or immediately after sunrise. Temperature measurements 7 
with a.microthermometer proved that an iceberg is surrounded by a zone | 
of water of higher temperature than the currents in which it is carried. 
Chemical tests showed that iceberg ice is at least as pure as distilled water, ‘4 
while the enclosed air has approximately the same composition as the 
atmosphere. Tests were made with large charges of thermit and bermite . 
on three icebergs, and, apart from the initial disruptive effect; the dis- 
Bartholomew's maps in The Times Atlas. The centre of gravity of the 
oceans occurs 1320 km. from the earth’s centre at long. 150° W. and 
lat. 46° S.—almost at the antipodes of Odessa. Other figures relating to | 
the Geological Soc., London, Feb., 1927.)—The present position as regards 3 
mountain building is rapidly surveyed. The view is maintained that a 
it results largely in great accumulations of sediment, and the accumu- x. 
lated effects of radioactivity in the crust are discounted. Two great : 
systems of mountain building are detected. One of these has its folding | 
axes orientated along latitude parallels, and would seem to be due to : 
meridional forces. The other is associated with the great ring of com- : 
pression around the Pacific, determined by a general drift of continental ’ 
earth's origin. The author concludes that most of these geological con- 4 
siderations favour the planitesimal hypothesis of Chamberlin and Moulton. tC 


76. 4 of Diffraction of Solar 
ptes Rendus, 184. pp. 349-351, Feb. 14, 1927.)—In continuation of 


papers Abstract 24s of the 


—a)* 


1087, of the Brown. | (Nature, 
119. pp. 200-202; Feb. 6, 1927.)}—The observations of the moon and of 


occultations which séem to indicatea change in the length of the day are 


reviewed. The coincidence of solar and lunar fluctuations seems to estab- 
lish the origin of these fluctuations in changes in the length of the day. 
The cause of the changes must be internal and, if due to a radial expansion 
and contraction of the earth, will be given by a radial variation of about 
5 in. if the whole mass of the earths involved, or of 12 ft..if, acrust 50 
miles thick only is concerned... If oscillations of the crust occur, it might 
be possible to correlate their effect on the length of the day with periods 
of seismic activity. Records are hardly adequate for this to be done, 


though an apparently satisfactory correlation has been established between | 


Equation of the First Kind. R, Wavre. (Comptes Rendus; 184. pp. 373- 
375; Feb. 14, :1927.)—Deduces ‘equations for ‘the equilibrium of ‘masses 
of homogeneous fluid at rest and in rotation, and deals with the stratifica- 
tion of a heterogeneous fluid miass regarded as a superposition of homo- 
geneous fluids bounded on each side by surfaces S,, using an extension of 
a method employed by Hamy. Introduces parameters representing the 
sutface and obtains dne‘equation (with surfaces of revolution) dr two 

equations, which are Fredholm equations of the first kind if the stratifica- 
tion is considered as‘given.; Inthe general case w the angular velocity is 


| 


_ 1679. The Variable Star Re Evidgni, J. Gadomski. (A 


mountain structures and occurrence in time space. All forms of structure " 
may originate at one and thé same period of building. All folded, and 
block mountains result from upward movements relative to sea-level. 
The same force gives rise to all kinds of mountain structure. Isostasy is | 
opposed to: mountain building, and is secondary and local in effect: The | 
actual type ‘of structure depends upon the mobility of the subsurface. 
Folding results from mobile ground and biock-faulting from resisting 
ground. W. ALR. 
| 
aise, Sci. et Lettres; Bull. 8a. pp. 303-312, Oct., 1926, In French.)—This ar. 
star was discovered ‘to’ éclipsing' variable of Algol type by Miss 
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Mackie at Harvard in 1016, anda period of 10-64 days was deduced from 
the photographs. In 1923 observations were -begum im Poland, and later 
in Germany and in Switzerland. These observations are here summarised, 
and itis shown that the correct period is 39-293. days, i.¢., twicé as long 
as was thought at Harvard. The magnitude varies from 7-81 to 9:05..A 
given... 


=i arti? ri artis 


1680. ‘Provisional Elements\ atid. Consideredoas 
an Eclipsing Binary. -AwH. Joy. (Mt. Wilson Observat. Contrib, No. 322. 
64: pp. 287-294, Dec., 1926.)+-The spectrum is similar. to 
that of W Urs# Majoris in that it shows wide double lines, but the type. for 
both components is estimated to be A8. Luizet’sdouble period, 0.64833872 
day, fits the observations. Nineteen spectrograms, obtained with a single 
prism, serve toxdetermine the elements of the orbit: ¢ 0-0 (assumed) ; 
y = — 56-0 km/sec. ; K, = 81 km.fseo:; ‘Ky, = 148: km.jsec, The Har- 
vard photometric observations have been used to determine a light-curve 
and an orbit, the star being: considered as. an eclipsing variable... The 
results indicate that the components are very close together and greatly 
elongated. The e¢lipse:is pattiak ag == 0°36; & = 0-77; 62° 10’. 
Judged from theif spectra, 
fainter: The spectrographic and photometric observations are combined 
to give the dimensions of the stars. andthe system : radius of relative orbit 
= 2,300,000:km. ; semi-major axis of large star = 1,160,000 km..; semi- 
major axis of small star = 896,000 km.; distance of surfaces = 261,000 
1681: of O-Type Eclipsing Variable, HD. 1387. 
J. A, Pearce. (Dominion: Astrophys. Obs. Victoria, Publ. 3. No, 13. 
pp. 275-306, 1926.)—-The paper is in three parts; I. The Spectroscopic 
orbit. Theispectrumis found to be of type 0-8:+5n... The author attributes 
the calcium cloud to one of wide interstellar distribution. II. The photo- 
metric orbit.) Adams’ revised period’ of 3¢-52341 + 04-00003 satisfies 
both photometric and spectroscopicobservations. Guthnick’s photometric 
curve is precise, and shows that components are elliptical with their long 
axes joining their centres; thateclipses are partial, with inclination differ- 
ing a little from 90°; that.orbit is eccentric; that there is a periastron 
effect ; that both bodies have some surface brightness. Three solutions 
of the orbit-are given. III. The physical characteristics... Constants; and 
derived elements are given, also absolute masses and dimensions. Mass.of 
binary system is exceeded only by the spectroscopic binaries B.D. 6°- 1309 
and, 29.C.Ma., bit by no other eclipsing binary. ‘The author confirms 
Plaskett’s Conclusion that the average O-type star is about 5 times the 
B-type! and 46-50 times the sun’; ‘he gives: a table of mass data for 
O,:B0; Bl, and B2 binaries, The most important point is the determina- 
tion of O-type density ; the components of H.D. 1837 are. 0-003 and 0- 009 
times the’sun's density, showing that there is nearly '100-fold 
in these high-temperature stars. Comparing with yy Cygni, this might 
be called ai dwarf binary’ and H.D, 1337 a’ giant: \ Eddington’ 
luminosity law gives too small a ‘magnitude fot these ‘massive, | high- 
temperature and tenuous H:D. 1337 and ‘B.D. 6°- 1309 are about 
3200 parsecs distantvand beyénd Wilson’s ring of-O-type stars; if the 
VOL. XXX —a.—1927. A— _ 
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périod of H.:D. 1837 were four times as would be 


1682. Orbits of Two Spectroscopic H. Christie. 
(Desiiniba’ Astrophys. Obs. Victoria, Publ. 3. No. 14. pp. 307-314, 1926.) 
—Thirty-five spectrograms of the star H.R. 6506 (H.D. 158261) form the 
basis of the determination of the orbit of this spectroscopic binary. As 
determined from the spectrograms taken by the author the type is A2, 
although given in the H.R. and H.D. catalogues as B9. The spectrum is 
characterised by sharp lines suitable for accurate measurement. The 
period, determined graphically, is 5-9182 days, the eccentricity is 0-031. 
The probable error of a single plate is + 1-5km. per sec. The orbital 
elements of the spectroscopic binary H.R. 5752 have been determined from 
measures of forty-one single-prism spectrograms. The period is 1-0085 
days, ¢ = 0-00, and K = 11-37 km., with probable error normal 
place of weight unity of 0°52 km. persec. AUTHOR. 


1683. Extra Galactic Nebulz. _E. Hubble. (Mt. Wilson Observat. 
Contrib. No. 824. Astrophys. J. 64. pp. 321-369, Dec., 1926.)—These 
nebulz are classified under Irregular and Regular (subsections Elliptical 
and Normal or Barred Spirals, whose individual members in each class 
differ only in apparent size and luminosity). About 97 % show rotational 

about dominating non-stellar nuclei. The various forms are 
described. A statistical study is based on Hardcastle’s northern stars 
(down to 13th photographic magnitude), Holetschek’s stars north of 
— 10° Dec. (down to 12-5 visual magnitude),and Hopmann’s photometric 
rieasurés of comparison stars, from which are obtained diameters, types 
and visual magnitudes of 400 nebule. A linear correlation is found 
between total magnitudes and logs of diameters expressed in the form 


m, = C — K log-d, where K is constant from type to type and approxi- — 


mates to 5-0, indicating that the surface brightness is constant for each 
separate type. The variations in C indicate a progressive diminution in 
surface brightness from class to class throughout the sequence, which 
ts different phases of a single fundamental type of astronomical 
body. There is no appreciable absorption, general or selective. Elliptical 
nebulz conform to the shapes of a globular mass expanding equatorially, 
their minor diameters depending on the total luminosities. The scale of 


types becomes the time scale in the nebular evolutionary history ; m, — mz, 


is found constant. the total luminosity is about four times that of the 
nucleus. Tables are given of the absolute magnitudes of eight nebule 
and of their brightest stars, and for thirty-two objects of the differ- 
ences between their magnitudes and of their brightest stars, from 


which it is inferred ‘that for nebule M = — 15-3. The author gives 


log D ‘= 0-2 my + 4-04 for distance in parsecs; 2-6 x 10° © as the 
mean nebular mass; one nebula per 1017 cubic parsecs, or 1-5 107%! in 
C.g.S. units, as the density of space (which is approximately uniform) ; and 
2+7 x 10 parsecs as the: 


1684. Genésis of Great Nebule: 119) pp: 816+ 
316, Feb. 26, 1927,)—Hubble estimates that if the matter of the nebula 
‘were uniformly spread through space it would form a medium of density 


1+5 X 107%: {see preceding: Abstract]. 
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1801 on gravitational istability "of a tendons 
and to his “‘ Problems of Cosmogony " in 1917, in order to trace out one 
step farther the evolution of the universe by a scheme which covers five 
complete generations of astronomical bodies having masses of the order 
of 10% (or more), 10@, 10%, 10%°, 10% gm. respectively; the birth of each 

7685. (Ark. Mat.» Astron, 
Stockholm, 19. No. 9. pp. 1-6, 1926. In English.)—The three 
subgroups of anagalactic (i.¢c., extra-galactic) nebulz [see Abstract 691 
(1927)} differ in radial velocity, the Elliptical moving with the highest 
m Pye the Spirals with less, and the Magellanic-Cloud-type with the 
They seem to differ also in dimensions, the real diameters, found by 
vastbidataalnnten being on an average ten times as great in the Spirals as 
in the Elliptical ; and this agrees with Jeans” theory that the Elliptical are 
a younger type. The Magellanic-Cloud-type are also smaller, but only 
because the spiral structure has more or less broken down and only the 
central part remains bright. A large number of double and multiple 
nebule’ exists; and apreliminary catalogue of 60-has ‘been made. The 
components of these, and also of the “‘ nests *’ or clusters which contain 
from 100 to 1500 nebulz, are probably physically connected, and as this 
implies an equal distance from us, a study of the form and type, etc., of 
each will be of great value: Taking the distance of the Andromeda 
Nebula as 1,400,000 light-years, tin ts 


Radiative» in: the” Outer > Layer Stars: 


Ambarzumian and N. A. Kosirev. (Roy. Astron. Soc., M.N. 87. 
pp. 200-215, Jan., 1927.)—Milne has derived an equation = == 


It is shown that the equation has one solution only : 0. 
Hence radiative equilibrium without the generation of energy. becomes 
impossible for finite intensities of radiation. Hin 
qudnction af she. equations, ex} 
1687. Relation ¢f Some Low Galactic 
Latitude Regions. E.A. Kreiken.. (Roy. Astron. Soc., M.N. 87, pp. 196- 
207; Jan., 1927.)-—Seares has shown [see Abstract 1609 (1926)} that his 
formula, I, = — 0-16 — 0:050mp,, gives larger colour indices than those 
obtained for faint Milky-Way stars by the author, who discusses in the 
present paper eleven regions for which the final mean values of the colour 
index are given by 1, = A + He compiles the results in two. tables 
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tude. For the fainter stars in the Pleiades Cluster the colour) magnitude 
relation is shown not to be a linear one. In the Scutum-Aquila region 
colour increases rapidly with magnitude and probably does not show a linear 
relation for still fainter stars. Shapley’s curve for galactic stars near 
M,, is not in keeping with the others. Seares’ mean’ curve gives ‘for all 
magnitudes too large a colour index for these low galactic regions... Nearly 
all the curves have a definite tendency to converge towards one point 
(about m = 16-5 and I, = + 0-60). He discusses the frequency of 
different colour indices, and:from the formula L (m) = ®Amdm 
computes the mean colour of the sky and gives a table for certain regions. 


Fath has found an ‘‘ approximately solar type ’’ for the Scutum region, 


1688. Dense. Matter, Fowler. (Roy. MN: 87, 
114-122, Dec., 1926.)—Eddington has pointed out an apparent 
difficulty ini the theory of the equilibrium, of the very dense material 
forming the bulk of certain stars. This dense matter consists of electrons 
and nuclei: with such a high energy that all ordinary structures are 
unstable and the aggregate can be treated as a perfect gas subject to 
certain modifications due to the electrostatic forces, Such material will 
be at avery high temperature and consequently will radiate rapidly. 
Apparently it will radiate until its total energy will be lower than that 
of the expanded material at the absolute zero. This paradox is shown 
to be based on the relation between energy and temperature suggested 
by classical statistical, mechanics which is not applicable to this case. 
Fermi and Dirac have developed a theory which is applied to this problem, 
and it is shown that the temperature and hence the radiation will fall to 
zero while the energy is still sufficient to allow adiabatic expansion of the 
enormous molecule in its lowest quantum state. ont 


1689. Stellar Ionisation. Cecilia H. Payne. (Nat. Acad. Sci. 
Proc, 12. pp. 717-722, Dec., 1926.)—Changes in the partial electron pressure 
alter the ionisation conditions in a star, and in this paper is outlined a 
graphical method of taking this variation into account. The different 
‘forms of the ionisation curve are reproduced, and the change in number 
of effective atoms can be read either for constant pressure or constant 
temperature. If the intensity ratio for a. spectrum line in two. stars is 
known and their temperatures, it is possible to determine the ratio of 

1690. Classe: Gecilia Payne. 
(Nat, Acad. Sci:, Proc. 12. pp. 722-728; Dec:, 1926.)—The methods out- 
lined in another paper [see preceding Abstract] are applied to the eluci- 
dation of details of the spectra of c-stars. If the relative intensities of 
lines’ due to two: states of an atom in'‘any star are known, it should be 
possible to’calculate the partial electron pressure. ‘To check the reliability 
‘of the method it'ds applied to certain figures for the sun taken from 

“169%. Scintillation of Stare: pp: 
‘$68; Dees 
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a@ paper giving an account of researches carried out at the Campidoglio 
Observatory, Rome, in 1925. E. F. 


1692. Twinkling of Stars. A. Danjon. (Comptes Rendus, 183. 
pp. 1032-1034, Nov. 29, 1926.)—A differential method of observation 
described: The fringes Observed are swayed by the wind. The ‘path- 
differences introduced by the heterogeneity of the atmosphere are inde- 
péndent of one another’; hence large telescopes can be used. The angular 
fluctuations of the wave-front rarely exceed 1”. When this is small the 
fringes are distinct ; and then the maximum path difference between the 
centre and the periphery in a 16-cm. telescope is }A, so that Rayleigh’s 
D. 
Coracons to Bess Syston of Destinations in Order of Right 
Ascension... H, Raymond. (Astron. J. 37. No. 875. pp. 88-90, Jan. 6, 
1927.)—-The declinations of Boss’s Preliminary General Catalogue require 
corrections when compared with recent observations which are negative 
in the first R.A. quadrant and positive in the third. » These come chi 
from errors in the constants of apparent place reduction, from latitude 
and shows that the correction due to each can be expressed in the form 
ssin a +5cosa. He collectsthe material for solution in a table based 
da forty-three. catalogue authorities, whose data are solved in the form 
@ =a’ + a” (¢ — 1900)/100, and similarly for He indicates that the 
catalogues are more: accordant at @ and 12 hours than at 6 and I8 hours, 
these last having the extreme temperatures of midwinter’and midsummer 
affecting the observations. . The maximum value of Ad, or Ay,’ is 
[See Abstract 1779 (1926).} A. SDM. 


1694. Spectrophotometric Determinations of the Absolute Magnitudes of 
A-Type Stars, . C. Schalén.. (Ark. f, Mat, Astron. och Fysik, 


19. No. 4. PP. 1-85, 1922. Abstract 1560 


1695. Motion of 318 Faint Stars in Cygnus: “Ac Vyssotaky. 
(Astron. J. 37. No. 877. pp. 101-114, Feb. 16, 1927.)—-The author took photo- 
graphs in 1925 with the McCormick 26-in. visualrefractor to compare with 
four Rutherford regions taken 50 years ago inthe Milky Way round the 
Cygnus stars, 7, 27, 34 and y. . From these the proper motions of 338 stars 
are found of which spectral classes and magnitudes.are given in the Henry 
Draper Catalogue or Extension by which all. the McCormick stars. were 
reduced to the Draper Catalogue system; there are also 151 stars with 
known spectra whose proper motions are given in Crom. Pudi, 30.. The 
probable errors of these two series. of stars are,+ 0”-0015.and + 0” -0022 
respectively. The peculiar motions of the B-stars inthe Cygnus cloud are 
smaller than the errors of measurement, and their mean motion is very 
small but differs greatly from the Groningen data though those of Classes A, 
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1696. Distribution of Light Absorption. J. Plotnikow. (Zeits. Wiss. 
Phot. 24. pp. 305-308, Oct., 1926.)—Reconsiders the problem of. the 
distribution of absorption between different components of a mixture. 


1697. Transparency of Sea-Water for Radiations in the Extreme Ulira- 
Violet. K.Sukamoto. (Comptes Rendus, 184. pp. 221-223, Jan. 24, 
1927.)—A quartz spectrograph was employed to measure photographically 
of sea-water obtained from (1) the 

surface, (2) a depth of 3 m., and (3) a depth of 15 m. at a place 15 miles 
Roscoff. The coefficients of absorption for wave-lengths between 
2123 and 2336 A..are given. Tests made on prepared solutions each with 
the individual solute contained in sea-water and with the same concentra- 
tion show that the opacity is due to the dissolved salts. Sea-water is 
much less transparent than distilled water and especially so for radiations 
below 2200 A. where the opacity increases rapidly. This increased 
opacity at the shortest wave-lengths, the author finds, is due to the salts 


containing bromine. | 


1698. Reflection of «Beam ‘of Rays at a. Mirror. Moving with Gonstant 
Velocity. J.Picht. (Zeits {. Physik, 40. 7. pp. 521-529, 1926.)—A theo- 
retical treatise deducing formule for the reflection of light at a moving 


bundles of rays. GB. 


1699. The Alteration of Direction and Plane of Vibration of an Optical 
Bundle of Rays by Means of a Mirror System. J. Picht. (Zeits. Instru- 
mentenk. 46. pp. 610-614, Dec., 1926.)—A theoretical treatise showing 
the effect of the reflection of light at several plane surfaces and the altera- 
tion of the beam consequent on such reflections. The formula is applied 
S.G. B. 


A. Sellerio. (N. Cimento, 3. 8. pp. 390-404, Dec., 1926.)—-A method is 
here described in which the usual hollow prism is abandoned and an 
arrangement used with a special prism having an absolutely invariable 
angle. The operation of measuring is also made easier. The paper is 
illustrated with diagrams showing the methods employed, and there is an 
appendix to the paper in which the various compound lenses which form 
an integral part of the method are‘ fully discussed. AVE. 


1701. of the: of of at Higher 
peratures. E. W. Cheney. (Phys. Rev. 29. pp. 292-298, Feb., 1927.)— 
For light of the visible spectrum the thermal coefficients of the indices of 


refraction of air, Ne, SO2z, NH s and COg, were not found to differ from the 
XXxX.—a.— 1927. 
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thermal coefficients of density change in the range 0-300° C. At 0°C. 


6678 AL 2912 2969 3771 6598 


to be constant within the temperature interval 25-300° C., and to have an 
average value of the expansion coefficient of 0-946(10)—¢. A kilowatt 


1702. Glare and Visibility. L. L. Holladay. (Optical Soc. America: 
}. and Rev. Sci. Inst. 14. pp. 1-15, Jan., 1927.) —A continuation of previous 
work on the subject. [See Abstract 1798 (1926).] Measurements were 
made of the minimum brightness difference just perceptible in the presence 
of a glare spot of varying brightness and angular distance from the test 
object. The variation of this quantity with field brightness was first 
determined with no dazzle‘source present. The measurements with the 
dazzle source present showed that the effect of this source was to raise 
the field brightness by the amount 2-9 E/D*, where E was the illumination 
at the observers’ eye (in metre-candles) due to the dazzle source and D 
was the angle of elevation of this source (in degrees) above the line of 
vision. In other words, the difference of brightness just perceptible with 
a field brightness F in the presence of the dazzle source, was equal to that 
just perceptible with a field brightness F + 2- -9E/D* and no dazzle source: 

The second part of the paper is devoted to a consideration of the effect 
of incfeasing the candle-power of a source which not only provides the 
brightness of the field’ of view but at the same time causes glare by its 
presence in the field of view. | | J. W.T. Ww. 


1703. Theory of Flickers. P. (Phil. 1170-1187, 
Dec., 1926.)—A theoretical paper dealing with the author’s theory of ionic 
stimulation in which the relation between the formulae of AlJen and of 
Lasareff is investigated. It is not yet possible to decide whether the 
generalised formula of Allen or the third formula of Lasareff is in better 


Measurement of the Azimuth and. Ellipticity of an Oscillation Ellipse. , G, 
Szivessy. (Zeits. Instrumentenk. 47. pp. 148-154, March, 1927.)— 
§1 of the paper gives a general description and discussion of the Brace 
half-shade compensator; §§ 2 and 3 deal with the determination of the 
azimuth and ellipticity respectively ; § 4 includes a detailed account of an 
instrument made by Schmidt and Haensch of Berlin; and § 5 discusses 
the method of measurement and accuracy of the inatTE MERE, H, H. Ho, 


1705. A. Photographic Spectro- Polavienster, ‘Ultra-Violet Light. 
R, Descamps....(Rev. .d’Optique, pp. 481-501, Dec,,.1926.)-—In the 
apparatus described the light from a mercury 
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by a quartz or fiuorsparilens.on an adjustable slit. From there a parallel 
beam of light, obtained by using: a triple achromatic lens of quartz and 
fluorspar, passes through an analyser of Iceland spar and a gldss:bath to 
contain the substances tested. By means of two prisms a deviation of 
90° is Obtained fot the mean ofthe waveilengths used. A furtheg,achro- 
matic triple lens concentrates . the radiations upon asensitive plate, .. With 
an optical substance between the analyser and the, polariser extinction 
occurs at a different place depending also upon the wave-length of the 
radiation, By microphotometric measurements on the plates the rotation 
for different; wave-lengths i is found and the rotatory dispersion calculated, 
The, method of successive, approximations was abandoned to .obtain 
greater speed of working, but some loss of accuracy occurred. The range 
of wave-lengths used was between 4358 and 2536 A., and an accuracy of 


taken to eliminate, scattered light. . A preliminary onemipation of the 


1706. Quarts. Standards. | Refractive Index, 


A. Pérard. (Comptes Rendus, 184. pp. 84-87;. Jan. .10,,.1927,)—Results 
are given of measurements of the length of a series of quartz standards 
with edges 10, 20, 30, 40, 60 and. 100 mm,. .Determinations were made at 
temperatures ranging from 5° C. to 25°C., and the lengths.are believed 
to be accurate to within 0:02. For details of the method of comparison 
see a former paper [Abstract 2076 (1922)).. Valuesare, also .given of the 


1707, A for Fine Work. Vv. 
Houston,._.(Phys. Rev. 29. pp..475-484, March, 1927.)—-The overlapping 
ofyorderg in a Fabry-Perot interferometer cap, he avoided, by,.using, two 
interferometers in series. The fundamental equation shows that the 
dispersion is independent of the. plate separation, while the distance 
between orders is inversely, proportional to it. Thus an instrument with a 

orders in one of larger separation. This will not affect the fine structure 
pattern, and the resolution will:be even greater than that due to the larger 
separation. Such an ig has been, built, and, te. 
tiegs i¢t the theory. late, taken with the green line of mercury, is 


of, the Optical Traniition. ‘Layer in Liguia Su 
C. Raman and L. A: Ramdas. (Phil; Mag. Jan 1927.)— 
The coefficient of ellipticity, K, for light yaatid ffOm a numbet ‘of liquid 
surfaces at the Brewsterian angle‘has been meastired and the’ results ar 
table. “There ‘is no marked corrélation between the refractiv: 
dex anid this coefficient, and it is unlikely that the observed ellipticity is 
die to a film absorbed on the surfate froth the atmosphere, the suggestion 
that it depends on orientation of the surface molecules is also ruled out, 
and the authors consider that the effect is due to a diminution in density 
of the surface layer resulting from molecular movement [see Abstract 
286 (1926)])- One columt of’a table gives the minimum thickiiéss of the 
transition layer at different ‘liquids, on 
VOL. Xxx.—aAa.—1927. 
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the assumption’ that the refractive index of the transition layer’ is’ the 
squdre root Of that of the rest of the liquid: This thickness for the pure 
liquid surfaces is-of the same order as the molecular diameter determined 
by viscosity méastirements.:’ The thickness of films of oleic and palmitic 


“> 


“1709. of Surface Layers. J. (Phys. Zeits, 
28. pp. name 15, 1927.)—A mathematical analysis of other treatises 
5 , in the cotrrse of Which the authdt shows that Drude’s theory, 


| , Weads "to identi¢al 


agi '> ullcw.. tinh Ls 2c 


“4710. An Determ of the Minimum Prismatic 
sion. A. Selffert. (Zeits. ‘Instrumentenk. 47. pp, 86-96, Feb., 

1927.)—The author states the usual equations which hold for refraction 

‘ough a prism, and tables are prepared to determine the angles of in- 

ence and refraction at the second refracting surface for given values of 
the angles of incidence and refraction at the first Surface, and for various 
angles of the prism. A series of curves illustrates the dispersion produced 
by white light and gives further ‘the maximum and minimum values as a 
function of the angle of incidence on a prism of Guinand flint glass. 
Numerical examples are given of the use of the method, and the results 


“1711, Visual of. Telescope, _A. (Zeits. 
pp. 75-86, Feb., 1927. Zeits, techn. Physik,, 7. 12. pp, 636— 
-Disc., 640, 1926. Paper read before the. Deut, Naturforscher u. 

zte, Diisseldorf, 1926,)-The paper is concerned with the measurement 
of the performance of telescopes which give equally good images, considera- 
tion being given to the size of the aperture, the magnification and the loss 
of light through the System of lenses. The connection between the sharp- 
ness of the irhage and the intensity of illumination is shown by a table, and 
also graphically. Equations are established which give the complete 
change of the acuteness of vision when the initial:intensity of illumination 
of the retina is altered onl by change of the size of the pupil of the eye. 
These results are then € déd to the case of a télescope which may have 
different factors of’ transmission! and different conttas¢ factors. Tables _ 
and 4 series of curves show the connection between the performance of a 
talent pe and its “Finally, the results ‘are applied to a pair 


box and its equipment, the greater part of an elementary course on Pr 
can be demonstrated to.a class of 20-40. ‘The source is an arc light, and 
“1713. Aberration the ‘Retalwity’ Theory. (Acead. 
Lingei, Atti, 4 pp. 201-296, relativistic ‘forthula 
the aberration of a plane wave holds for a spherical 
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single hypothesis that the light travels in straight lines with. reference, to 
any inertial system, the theory A. D. 


1714. Addition of Primary Aberrations. G. C. Steward, (Cambridge 
Phil. Soc., Proc. 23. pp. 584-587, Jan., 1927.)—-A purely theoretical paper 
giving a simple derivation of the necessary relations between a composite 

W. H. Ge. 


1715. Constant of Magnetic Birefringence of Benzene. C. V. Raman 
and K. S, Krishnan. (Comptes Rendus, 184. pp. 449-451, Feb. 21, 
1927.)—The authors had already combined the results of optical aniso- 
tropy, derived from measurements on optical diffusion, with values of the 
Cotton-Mouton constant in order to determine the degree of magnetic 
anisotropy of the molecules. In the present paper by simple suppositions 
on the structutfe of benzene and the known optical anisotropy, the Cotton- 
Mouton constant is evaluated directly and compared with the observed 
value. A structure suggested by Pauling is adopted. By supposing that 
all the orbits carbon-carbon are in the plane of the benzene hexagon and 
the orbits carbon-hydrogen are in a plane perpendicular to the hexagon, 
the Cotton-Mouton constant as calculated agrees well with the observed 
value. R.S. R. 


1716. Dispersion me Light in Gaseous Bodies within the Ulira-Violet 
Spectrum. S&S. Friberg. (Zeits. f. Physik, 41. 4-5. pp. 378-384, 1927.)— 
In continuation of the work of Koch [Abstract 1782 (1924)] and Quarder 
[Abstract 2033 (1924)], measurements are given of the dispersion in the 
ultra-violet part of the spectrum for methane and ammonia. For methane 
the values obtained at 21-6° for the refractions differ by more than the 
possible experimental errors from those calculated by means of Cauchy’s 
dispersion formula, but are in good accord with the four-constant formula 


505625-10-8 6147469: 10-8 
y 63-4365 — 10-*A-* "175-1812 — 


For ammonia at’20° they agree well with the formula 


1 _ 86560- 10-8 4424138-:10- 
25-8837 — 10-8A-* 131-2110 — 10-8A-* 


T.H 


1717. Magnetic Rotary Dispersion of Water, Alcohol, and Alcohol-Water 
Mixtures. D. J. Stephens and E, J. Evans. (Phil. Mag. 3. pp. 546-565, 


range from 0-890 to 0-2488 by the equation = = 


The values deduced for A, are steady at 0-1192 yz whichever pair of alll 
lengths is used.indeducing K, and A,. It therefore appears that an 
absorption at 1192 A.U. is the only one that affects the magnetic rotation, 
no second term being necessary in the above equation. The value of |} 
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= 0-1114, the one dominant absorption-band being slightly shorter 
wave-length than in the case of water. In mixtures of alcohol and water, 
the value of Verdet’s constant for wave-lengths 0-2753 yu and 0-3363 yu at 
first diminishes with increasing percentage of alcohol, then remains almost 
constant over the range from 30 to 70% alcohol and finally decreases 


1718. Polarisation of Mercury Lines emitied tiles a Discharge-Tube in 
a Magnetic Field. H. W. B. Skinner. (Cambridge Phil. Soc., Proc, 
23.. pp. 508-516, Jan., 1927.)—-Theory indicates that the total light from 
atoms in a magnetic field should be unpolarised—that is, the intensity of 
the light polarised in one direction should be equal to that in the per- 
pendicular direction. Some experiments appear to contradict the theory, 
but it seemed probable that the observed polarisation was due to the fact 
that the source of light was not ideally simple, and the atoms emitting the 
light were not subject to isotropic conditions of excitation. The author 


has employed a low-pressure electron-maintained, mercury arc, in which . 


the low pressure may be expected to remove a number of disturbing condi- 
tions and the current can be varied. Two distinct polarisation effects 
have been observed ; with A5770 and A5791 the effect is destroyed by a 
strong magnetic field, and it is due to anisotropic excitation, for it depends 
on the directed character of the discharge The effect with A546] is a 
complex one, whose magnitude depends on the conditions of the discharge, 
vanishing to zero when the current is reduced ; this effect is only observed 
in a strong field. It is suggested that the effect is due to self-reversal of 
45461 owing to the instability of the 2°P, state, and that the polarisa- 
tion may be caused-through a slight non-uniformity of the magnetic field. 
The line A4358 is unpolarised under all conditions tried. The theory is 


Einstein. (Preuss. Akad. Wiss. Berlin, Ber, 25-26. pp. 334-340, 1926.)— 
In this paper the following three cases are considered : (1): When nothing 
which bends the says of light is included between the canal rays and the 


interference apparatus. (2) When a lens or lens system of focal length f 


is included between the canal rays and the interference apparatus. 
(3) When a slit or grating is included between the canal rays and the 
inteference apparatus. It is concluded that if the statement of the irregu- 
larity of the influence of parallel displacement of the source of light on the 
interference appearances of the extended sources of light is correct, then 
the observed interference appearances in homogeneous canal rays must 
be in accord with the classical emission theory of light, that is, as if the 
canal ray particles are moving Hertzian oscillators. An influence of the 
A. 


Rupp. (Preuss. Akad. Wiss. Berlin, Ber. 25-26. pp. 341-351, 1926.)— 
In this paper two interference experiments on canal rays are described. 
These were undertaken as a conséquence of the theoretical investigation 
on the subject by Einstein [see preceding Abstract.} The results of both 


experiments are deductions from’ the undulatory theory. [See also. _ 


Abstract 1436 (1926).) A. E.G. 
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Coherence and Consonance of Light: M. Berek, f. 
Priya pp. 490-400, 1926.) Continuation of 


| 


$722. Electric Double ‘of Colloidal T: 
Wereite. (Zeits. f. Physik, 41. 11-12. pp. 857-863, 1927,.)—When 
solutions of benzopurpurin aré diluted with water, the electrical’ dduble 
refraction changes more slowly than the Contentration, but approximately 
in the same way as the’ électrical ‘conductivity. Inctease in the ionic 


concentration of ‘the solution,’ especially’ by of hydrochloric: or 
sulphuric acid, réslts in a pronounced diminution ofthe double refraction 


icf 


1723. Scattering and Tighe by Carton: 
(Zeits. £. Physik, 40. 3-4 pp. 278-282, 1926. Exper 
mental results with dispersed carbon (in flames, ‘in water- 
and on diffuse from .soot- of these 


GL Pokrowski.. (Zeits. f.. Physik, 41. 6-7, pp. 49 1927.)—The 
suspensions of coarse particles (approximating to the wave-length of light) 
are collated and compared with theory. It is shown that with the sus- 
pensions. examined the scattering agrees only qualitatively with the 
dispersion on elementary spheres, and. that a Considerable admixturé of 
unpolarised light is to be observed. The paper consists mainly of fi re: 
and curves. 2070 (1926) and 

inden, 184. | pp. 131-134,, Jans,.17, 1927. 
2590 :(1926)}\ largely confirm and; complete the author's cbsrvatons 
[Abstract 1499 (1907)}. The destruction of.a latent. image must, be. dis- 
tingbished from :solarisation, with. which it is,usually confused, Ina 
photographic plate, fogged by. X-rays of,,ordinary hardness, the 
levels of the silveriand bromine atoms (¢.g,, the K levels) have been 
efiecting a rupture.of ‘the equilibrium which constitutes the latent image. 
The action of ordinary, light will now..cayse electronic, agitation in i 
optical Jevels and will immediately, render; possible. the reconstitution of 
the far more stable levels, so that, the impression produced by the 
X-rays will have disappeared, 
All radiations of the visible spectrum are efficacious to an extent depending 
on their quanta, The continuation effect in which the action commenced. 
by violet' rays is carried om. by.zed tays was first, observed by Beequerel 
and is easily realised with papers sensitive to direct blackening and cone 
taining silver nitrate, addition of a little tartaric acid being of advantag 


rendered ‘so with the ; help. of .a radiation. with a-quantum. which is 
high as possible-without having an appreciable effect on the paper, 
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1617264 Ghemionl Actions of Radiations. de Moncetz.. (Comptes 
Rendas, 184: pp. 264-285,: Jan: 31; 1927.)—In view. of the recemt publica- 
tions by Belliot (see Abstracts: 2590 and 2591 (1926)) and: Villard [see 
preceding Abstract] the author summarises the results described in his 
127. Chemical -Avtion. of Radiations.> 
Note. P, Villard. (Comptes Rendus, 184. pp: 309-312, Feb. 7, 19273 
De Moncetz (see preceding Abstract] observed that the action of infra-red 
rays with A»between 9200 and 13,500: A. on a ‘photographic plate fogged 
by X-rays: results: in the intensification of the fog. Similar effects often 
occur in spectrographicexperiments and it appears that some of the 
extreme violet. and ultra-violet light difftses imto: the spectrograph to 
tions; diminishing: regularly towards the infra-red, comes into play at 
‘that part.of.the plate om:to: which’ the spectrum is: projected: ‘When this 
action exceeds ia certain ‘value, the effacement of the fog proceeds almost 
normally, but below this value, with a lower quantum, the infra-red is able 
only to counterbalance the influence of the diffused ultra-violet, thus © 
j rise to a simple ‘protection’ effect. Thus, there i$ no intensification 
the fog by light of 9200-13,500 A., bat! of the 
1928. Chemical Actions: Radiations, “vimana: 
‘esildein 184: pp. 852-854, Feb. 14, eee author’s view that two 
latent. images one by ordinary light and the other by’ X-rays, 
verified by treating the plates; before development, with either 265! 
potassium’ ferricyanide solution containing 0-5-1 % potassium 
or ‘a ‘mercuric ‘chioride or bromide solution. The ‘two images, 
which owe’ their distinctive’ properties’ to the fact that they do not corre: 
spond with the’ atomic ‘levéls, ‘may exist together ‘without inter 
ference. “Experiment shows that ‘the radiograph is ‘negative, whereas a 


opifiion that/all radiations ‘produce impressions of the same character’on 


1729. Sensitisation of Silver Bromide and. Silver Todide by 

Tons, K Fajans Steiner. (Zeits.. phys. em. 126 


is the displacement of the sensibility in ‘he ion of ng ware 
which was discovered by H, W., 
the other, published work. same, snd | 
ts lead to the conclusion that the ‘‘ spectral’ sensitisation of silver 
mide and silver chloride by the ions Ag*, T1+, and 
of a, conse ith the 
t the primary photoch process is ese 10nS fa 
light." In the case of Ag~ and Tl ions the influence may be due to a 


solarised plate can ‘have ‘only a‘ positive ‘photograph; ‘unless the distant 
minimum of the solarisation curve is passed. _ The error of the . 
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. 
pp. 1772204):Aug); 469-5168, Oct); 589-625, Nov., 1926, and »203. 
pp. 111-186, Jan., 1927.)—In these four papers the following are the main 
points considered: ._ The nature of contrast; outline of sensitometric 
method; outline of statistical method; tone reproduction theory ; 
vésumé of nomenclature, symbols, etc. Data relative to the object; 
data relative to the negative material; data relative to negatives and 
positives. Sensitometric results; effect of development on the character- 
istic curve of photographic papers; constants determined from the 
sensitometric curves of the positive materials; determination of colour 
coefficient. Derivation of contrast from sensitometric and statistical 
data; isolation of the utilised section of the characteristic curve; deter- 
mination of the limiting gradient @ ; equalisation of limiting gradients ; 
evaluation of the contrast function ; graphic method for obtaining contrast 
values; numerical values of contrast; relation between contrast and 
density scale ; evidence against the use of ¢ for the evaluation of contrast; 
contrast scales. A. E.G. 


A731. Intensification. ofthe Latent. Image on. Photographic Plates and 
Films... I.. Experimental Siudy of Latent Image Intensification. E. P. 
Wightman and R. F. Quirk. (Eastman Kodak Co. Research Lab. 
Comm. No. 269. Frank. Inst., J. 203. pp. 261-287, Feb., 1927.)—It was _ 
shown. in some recent work by Wightman, Trivelli and Sheppard [see 
Abstract 84 (1926)] that When single-layer plates were given a flash 
exposure to light, and were then treated with a solution of H,O,, that 

there resulted an increased developability greater than the sum of the 
separate light and peroxide effects. The reason suggested for this was 
that not only the developable latent image, but also the undevelopable 
image is produced by light and that the HgO, action carries this over 
into developable latent image, at the same time making its normal pro- 
portion of grains developable. This phenomenon may be called “ inten- 
. sification of latent image.” The purpose of the present work is to study 
the mechanism of latent image intensification and of latent fog production, 
and to learn, if possible, the relation, if any, of these effects to the 
action of light on the photographic emulsion. It deals chiefly with an 
experimental study of the intensifying action of hydrogen peroxide, but 
the intensifying action of silver nitrate is also briefly considered. A.E.G. 


1732. Photographic Elements and their Applications to Technical 
Photography. T. T. Baker. (Phot. J. 67. ‘pp. 85-90; Disc., 90-91, 
Feb., 1927.)—Selenium is dealt with at some length because it has been 
used, and is likely to be used, on such a large scale in the problems of 
talking cine-films, of photo-telegraphy and of television, quite apart from 
its established uses in the field of photometry. It also offers a real hope 
of providing some system of X-ray sensitometry and actinometry. One 
important difference between the selenium cell and the photoelectric cell 
is that, while the current produced by the latter on illumination is more 
or less strictly proportional to the intensity of the light, the conductivity— 

1933. Photographic. Mapping. Methotts. Lischer. Engineering, 
133) pp. 63-65, Jan. 21, and pp. 185-189, Feb. 
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articles the methods and apparatus used in photographic: surveys are 


graphs by mechanical means. The paper is fully illustrated, the various 
apparatus and the kind of photographs obtained being shown. A.'E.\G, 


grains ; 
colour tone, saturation and brightness of the photogram as compared 


A. E.G. 
(Zits. techn. Physik, 8.1. pp. 16-17, Jan. 1927. From the Reichsanstalt.) 


Germany during the last fifteen years, Starting with plane-tabling photo- . 
grammetry the progress is traced through the stereo-comparator in which e 
the principles of stereoscopy were introduced into photogrammetry, the 4 
stereoautograph of v. Orel, the Zeiss hand-held aerial survey camera, ‘2 
and the auto-cartograph of Hugershoff, to the Bauersfeld stereoplanigraph, 
which is believed to be the best device yet produced for plotting air photo- a 
1734. Measurement of Resolving Power of Photographic Materials. 
QO. Sandvik. (Eastman Kodak Co. Research Lab. Comm. No. 289. 
Optical Soc. America, J. and Rev. Sci. Inst. 14. pp. 169-177; Feb., 1927.)— 
The resolving power of a photographic material may be defined qualitatively 
as the ability to show fine detail in the picture. Many methods of direct 
measurement and methods which have been suggested by general defini- . 
tions have been used to establish quantitative values for resolving power. | 
The practice generally among recent workers has been to photograph in . 
a reducing camera some type of test object on the photographic material . 
under consideration. The resolving power is defined as the number of 
lines per millimetre which are resolved; It has been assumed in some ; 
cases that only the periodicity, that is; the’ distance between the centres 4 
of the two lines and not the relative width of the lines to space effects ia 
) the resolvability of.a pair of lines. The present paper gives some ‘results 3 
7 obtained with a parallel line object designed to test the: validity of the ; 
above assumption. This test object consists of sixteen groups of:parallel | 
lines.. Each) group contains three opaque spaces and two transparent : 
lines, Considerable difficulty is experienced in making’ test. objects q 
sufficiently small that would have the désired quality, A new resolving 4 
power camera is now being constructed: which will havea reduction of 
sixty diameters as compared to the one here used of twenty diameters. | 
With this new camera the test objects can therefore be three times as ; 
large for equivalent resolving powers. When this camera is completed 
other phases of the problem will be investigated. A. ExG, : 
1735. Capabilities of the Agfa-Colour Pilate. C. Schaefer and K. 
Ackermann. (Zeits. techn. Physik, 8. 1. pp. 2-8, and 8. 2. pp. 55-62, 
1927.)—The following points are dealt with in the first paper: The law 
of colour mixing and the characterising of colours through coordinates ; , 
the true ground colours; the geometrical exhibition of colours; photo- 7 
graphy in natural.colours; —photography of the colour cycles mc. In 
the 
by means of a Moll vacuum thermoelement and galvanometer. The light 
passes through a filter and is concentrated on the element by means of a | 
lens. The agreement with visual measurements is generally satisfactory, : 
the difference seldom exceeding 1 %. W.Tow. 4 
VOL. XXX.—a.—1927. 


486 SCIENCE’ ABSTRACTS. 

>). 9987. Equi-Brightness Curves on an Illuminated S phere. G. 1. Pokrow- 
ski. »(Zeits, Physik, 41. 8-9. pp. 695~700, 1927.) —Refers to a paper.on 
this ‘subject by Av; Hnatek [see Abstract 1348 (1927)] in which it was 
concluded that: of the various’ expressions which have been proposed for 
the brightness.of a diffusing surface at different angles of view and of 
incidence of the light, the only one which gives possible results at extremie 
angles is the simple cosine law. The author proposes a somewhat different 
relationship*which he shows will give possible results in all cases, and he 
calculated from’ his expression, WW 


9938. New Camera for Colowr Photography. A. B. Crow. (Phot. J. 
67. pp. 132-184; Disc., 134-135, March, .1927.)—~In the apparatus de- 
scribed a group of achromatic refracting prisms is arranged symmetrically 
round the axis of a lens. The pencil of rays is thus divided into ‘two, 
three or more sections, each passed through a light filter, and then focussed 
to form a-separate image of selected colour, Adjustable stops are.used 
to -eqnaliss the exposures reqiired for the different colours: Special 
adjustments were used to overcome astigmatism and difficulties of focus 
and register; The several images thus photographically reproduced can 
them be projected simultaneously in register, and the resulting synthetic 

‘Teproduces the hatural colours of: the object. Several tmper- 


ast “73895 ‘for tn! (Metallographic Bi 
Jewell. (Eastman Kodak Co): ‘Research ‘Lab. ‘Comm, No. 291. 

Soc, America, J: and ‘Rev. Sci. Inst. 14 ‘pp. 169-167, Feb:;' 1927.)+—-The 
general ‘conditions for oblique and: conical ‘illumination are etbnilined for 


tin S/ ‘George's method. avoids: many ‘of 
the difficulties he experienced, and gives excellént definition with ‘a field 
remarkably free-from haze due’to scattered light, For relief illumination 
a mirror is inserted into the’ microsedpe at 45° withthe axis and with 
its central part cut away. Specular reflection is obtained from polished 
elements ‘pérpendicular to ‘the voptical ‘axis*and_ diffuse reflection “from 
| areas or surface irregularities:' The outer zone of the objective 
transmits the| former and the’ inner zone ‘the’ latter, Thus by using an 
adjustable diaphragm any required balance: between them is possible and 
relief illumination results.:\:The best mirror surface is one with a very 

1740. ‘Fluorescence nit Polarised Light: 
w. Hanle. (Zeits. f. Physik, 41. 2-3. pp. 164-183, 1927.)—A study of 
the’ fluorestence of sodium ‘vapour excited by circular polarised light.;! the 
vd tee ‘ds mo hers eh 

(Zeits. Physik, 41. 2-3. pp. 214-220, '1927.)—-All precautions were taken 


V. 


different ‘textures of surfaces. ‘Specular refiection is most: useful for 
metallic specimens, polished and etched to bring out details of structure. 


to eliminate occladed ‘gases, :merouty the quartz .globe 
container.’ Finally the highly evacuated cadmium vapour was radiated 
by ultra-violet spark light. tines Asan and 3261 A, 
several other lines of the arc spectrum were: also observed (namely, 3613, 
8467; 8404, 5066, 4800, 4678, and 3139 A.).. This ‘emission was; accom- 
plished by both Cadmium spark excitemént and the use of other light 
sources: It was also established that the lines.of other spectra which 
fall within theregion 2300 A. to 2900 A. (the ultra-violet fluorescence band) 
are given. An S. G. B. 

de' Constantes: et Données Numériques, Paris, 5. pp. 367-718,., 1926. 
Extract:)}—The tables included in this. collection are those dealing with 
specttoscopic quantities in the years 1914~-1922,;, They are divided into 
the following sections—emission spectra (including X-tays, Zeeman aad 
allied ¢ffects), structure of line spectra, influence of temperature. and 
pressure upon the constitution of emission spectra, influence of con- 
ditions of excitation on the characteristics of line spectra, grouping of 
and inorganit: compounds, absorption, of: gases or vapours of 
compounds, absorption spectra of inorganic bodies (solidg; liquids; 
solutions) and of organic bodies. A: considerable amount of absorption 


yni 4743; On Spectral Notation, W. Mu Hicks. (Phi Mag. 3 pp. 


Mook oa vd A ic aT o 9 
Spectroscopy. “HM, Randall. (Science, 65. Pp: 167+ 
173, Feb. 18, 1027.)—A sketch-of workin the infra-red region from, the 
time of Herschel'to the present day.» /Parti¢ular attention is given: to 


et ts et « vitibor tsiot oft 
Statistics of ‘Light: Quanta (Photons). L. Brillouin. 
Aten Rendus, 184: pp. 689-691, March 7, 1927.)—An entirely mathe- 
matical’ paper dévoted to the exposition of statistic method for which 
the author claims that it places the law of: association of light, quanta 
among’ the fundamental hypotheses. TBs 


“> ‘Light Quanta ‘and Interference... W.. Bothe.. (Zeits, f. Physik, 
4-5)! pp. 382-344; 1927: From! the: 
decide experimentally between the two following theories: (a), the classical 

properties; namely, energy and) impulse; of/ia cefttain radiation volume 
are concentrated ina single: quantum,-this' leads to the conclusions that 
the quantum moves with a velocity ‘leas. than that.of light,:.and 
it has a finite mass when at rest; (6) the second possibility is that a 
quatitum is tobe related, not tothe: whole. state of tadiation, but to a 
plane ‘partial:wave-of this stater In eithér caseit is necessaty. to ascribe 
a certain reality to the wave field; which spreads out essentially, in the 
classical! mammer arid ih some -way acts as’ a regulator: for:the position, 
energy, and impulse vector of the quanta. 
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a determination of the hardness of the secondary radiation from a block 
of paraffin produced by the “ primary "’ radiation sent into it in opposite 
directions from’ two other paraffin blocks, on which rays from the same 
X-ray tube fell. According to theory (a) the alteration in the hardness 
should be less than that due to the Compton effect, while according to 
(6) it ‘should agree with the Compton effect. The result of the experi- 
ment, which is described in detail, was to show the correctness of the 
second theory. Measurements were made both with the whole of the 
X-rays from ‘the tube and with monochromatic radiation. The paper 
concludes with an account of the author’s theory of the relation between 
an atom and a quantum in an interference field. He assumes that if 
the atom is at an electrically dark point, and is not capable of absdrbing 
magnetic energy, it will mot be affected by a quantum which flies 
towards it, while if the atom is at a“ bright” point the quantum will 
be absorbed. Some remarks are made on ‘‘ matter waves,’’ and it is 


(Zeits. f. Physik, 41. 4-5. pp. 345-354, 1927.)—In a previous paper [see 
preceding Abstract] an account is given ‘by the author of experiments 
which show the connection between light quanta and plane partial waves, 
and this connection is in the present paper made use of in the study of 
the reciprocal action between radiation and matter.. The single light 
quanta are in the present treatment not taken as the independent elements 
of radiation statistics, but the practically monochromatic and parallel 
““élementary bundles of rays, in Laue's sense, with the quanta belonging 
to them; each bundle may contain a number of quarita varying from 
0 to. The absorption of a quantum by an atom from an elementary 


are 
regarded as a special case of the induced ones. The grouping of the 
quanta is shown to be stationary, this grouping is shown to agree with 
Bose’s statistical results. The energy variations in the radiation are 
quanta. 


1748. Radiation and Absorption on Schrédinger’s Theory. J. C. 

Slater. (Nat. Acad. Sci.; Proc. 13: pp. 7-12, Jan., 1927.)—Radiation 

and absorption of light by atoms are treated analytically by replacing 

1834 (1925)}. The analysis is developed on the lines of 


“1749. Broadening of Balmer Lines by the Intermolecular Electric Field, 
agi Hanot. (Comptes Rendus, 184. pp. 281-284, Jan. 31, 1927.)— 


Vv. 
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bundle with s quanta is considered, the atom passing from the energy 

step W,; to W, (W, — W, = Av). The frequency of ‘such processes ‘is 

taken in accordance with Einstein as proportional to the energy density, 

and taking account in a similar manner of the passages from state W, to W, 

@ value of the total energy with periodicity vy is arrived at which is 

spark in hydrogen at atmospheric pressure is probably due mostly to the my 
Stark effect of the intermolecular field. This field is produced almost 
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1950." Physical: Optics. Report of Progress Committee for 1925-26. 
(Optical Soc. Ametica, J. and Rev. Sci. Inst. 14, pp. 103-124, Feb., 1927.)— 


1751. The Unity of Singlet and Triplet Systems in Spectra. LS» 
Ornstein and H. C. Burger. (Zeits. f. Physik, 40. 6. pp. 403-413, 
1926.)-~Evidence is given that singlets and triplets and intercombinations 
(when present) may be grouped together to form an extended multiplet ; 
the sum-rule for intensities may. then be applied to the lines of this 
extended multiplet. This is found to be verifiable when the lines of the 
is Pickering Spectrum (Accad. 
Lincei, Atti, 4::pp. 285-291, Oct., 1926.)—Deseribes a brilliant enhanced 
itas 


4753. The. Coupling of . ‘Quantum Vectors of Neon, Argon and. the 
Spectra of the Carbon Group. S. Goudsmit and E. Back. (Zeits.. f, 
Physik, 40. 7. pp. 530-538, 1926.)—The Goudsmit and Uhlerbeck demon- 
stration,/of. the different. possibilities of coupling in the atom is used by 
which two. electrons are assumed in exchanging positions. Taking into 
account the spectroscopic facts and the Zeeman effect analysis, one is 
led to the results that for silicium and the fundamental term for neon 
and argon the simple coupling scheme of Russell and Saunders is valid. 
In the case of other schemes the closer approximation of neon to silicium 


Carbon, Nitrogen, Oxygen and 
Ls. Bowen, (Phys. Rev. 29. pp. 231-247, Feb., 
VOL. XXX.—a.— 1927. 
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solely ‘by the ions present in the gas and Holtsmark {see Abstract! 753 | 
(1919)}. has calculated that the width of each line should be proportional a 
to the power iof the density the ions. It mdy be assumed that 
the mobility of the ions remains constant, even if the temperature is not 4 
the same for different sparks, since the heating is sufficiently sudden to ‘4 
be produced under constant volume. Hence » is proportional to the . 
current density i = 4 Ip /md*, where Ip is the total maximum intensity % 
of the cufrent’ ‘traversing the spark and d the diameter of the spark. i 
Determinations of d by photographing the sparks on a moving plate give > 
irregular results in the case of hydrogen, but in air the sparks exhibit : 
a brilliant central region which certainly transmits the major part of the | 
current. The diameters ofthis central region doubtless vary as regards 

: absolute values with different gases, but their variations with Ig probably 
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of the unidentified strong liries of boron, carbon, nitrogen, oxygen, ‘and 

fluorine occurring im the extreme ultra-violet spectra of the vacuum spark 

have been classified as due to jumps between levels in. By;, Cy, Cy, Ny, 

Nyt, Fy. Fry Fr and Fyy..« The levels thus found: ate 


1755. Actine E. Ruark,» P. De 
Foote, P, Rudwick and R, L. Chenault. (Optical Soc. America, J. 
and Rev. Sci, Inst. 14. pp. 17-27; Jan., 1927.)—Evidence! in favour of 
the view that active nitrogen consists of neutral unexcited nitrogen atoms 
is discussed, and new experiments which support this: view are described. 
No absorption spectrum: for active nitrogen was found between 6600.A; 
and 3200 A. It is to be expected im the fart ultra-violet on the above 
hypothesis. » The second 
positive bands of N appear in the afterglow at 0:02-mm.) pressure.. 
Mercury atoms can receive at least 10 volts energy from active nitrogen, 
this being the lower limit of dissociation for atomic nitrogen. ‘The tisual 
rules for multiplet intensities are not valid for afterglow ‘spectra. . The 
afterglow spectra of Zn, Mg, Pt, SiC, TiCl,, Na, Cd and Tl are dis- 
cussed, and it is pointed out that thermochemical data give only negative 

ws we. EE luca 
“1956. iA of Active Nitrogen: K. F. 
(Zeits: Elektrochem, 32, pp. 536-537 ; Disc:, 639, Nov., 
1926. Paper read before Deut. Bunsen-Gesell., Stuttgart, May, 1926.)— 
Concludes that the afterglow is due to atoms’ of nitrogen. Though 
impurities must be present before there'is an afterglow, the abnormal 
distribution of intensities within the bands is independent of the nature 
of the impurities: « The intensity of the light is approximately a 

1757. Rotational in the MgH Ww. Ww. ‘Watson and P. 
Rudnick. (Phys. Rev. 29. pp, 413-418, March, 1927.)—The values of 
the rotational terms for the vibrational. states 1/2, 3/2, and 5/2 in the 
green MgH bands are tabulated. The Kratzer, Kramers, and Pauli 
ie‘ epplied. to thei date: withthe tollgwing the lest 
fit: Juin. = jin, = 0’ small (< }), € and (2/0). 
term m= 1 exists, thereby making it impossible to let j = m — 1. 
ctéd electroni¢ quantum numbers are shown to agree ess well 

Excitation: of Hydrogen: L. Mohler. 
Rev. 29: pp. 419-426, March, 1927.)\—Hydrogen from a’ Wood 
discharge-tube' flowed into a’ tube containing metal vapour and the spec- 


trum emitted by the inixture was obsetved.. Sodium and cadmium gave | 


strong emission of their first resonance lines and no other lines. Potassium 
showed the first resonance doublet faintly. | gave the complete 
hydride spectrum! and faint emission of \2637.'-'\Cesium, magnesium, 
thallium and zinc gave no line spectra. Two possibilities are suggested. 
A three-body collision of two hydrogen atoms and a metal atom may 
result in recombination of the hydrogen and excitation of thé “metal 
atom. A metal hydride may ‘first be ‘formed, and ‘this ina ‘two-body 
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collision with a hydrogen atom may react to give Hg and an excited. metal, 
AuTHOR. 

1759, Stark, Patterns observed in ‘Holiam, J. s. Foster. “Roy, Soc., 
Proc. 114. pp. 47-66, Feb, 1, 1927.)—This is a continuation of previous 
work [see Abstract 741 (1926)]. The discharge-tube used and its method 

of excitation are.described, and a number of Stark patterns taken with 

di Four patterns have been found in parhelium and orthohelium, 
each constant in its appropriate spectral series, _The general characteristics 
of, the effect are, reviewed, and, found to vary mainly in the field strength 
at, which the, interesting features appear. Reasons are given for an 


1760, “Resonance. ‘Lines of Zinc, Pp, Soleillet. 
Jan. 17, 1927.)—Ponomarew and Terenin have shown that 
3076 (1S — 2p9) and 2139 (1S — 2P) lines of zinc are, excited by all 
the radiations of the arc together [see Abstract 2374 (1926)]. It is now 
Continuous of H. (Comptes 
184, ‘pp, 160-151, ‘Jan. 17, that the vibrator 
under a restoring force proportional to the displacement, arid ‘suffets 
retardation proportional to the. velocity, expression is calculated for 
the frequency emitted. The curve obtained agrees satisfactorily with that 
{see Abstract 1010 ‘(1927)) the position of 
tensi F 


fashington Acad. ‘J. 17.’ pp. 26-35, Jan. 18,'1927))—Use ‘has been 
made of the temperature classifications of tines "by King’ ‘andl 
Carter, and some unpublished Zeeman effects observed by B. E. Moore. 
Atle of rete is comprising 48 levels in the La 1 specttum 
term’ synibol' for éach level, relative energy valite on the 

0-0; ‘level separations of ‘comiplex ternis and @ sutnmiary 
Otis, ‘The lowest énergy’ (formal staté)' of the’ atonr’is’ 
feprésetited by a dotblet“D; and the first metastable ‘state by a quartet-F’ 
term. Thé Combination of ‘tétms is given’ in’ detail’ in another table. 
Cémparisén is made with the spectra of Sc I and Yt I. F. S: 


“1763: Resondrice Absorption the Output of Fluorescence in the X- 
'V. Posejpal: (Comiptes Réndtis, 183. pp. 1097-1099, Dec. 
1926. )—Atuger [see Abstract 2119 (1926)) has found that the’ 
output is given by R = 0:07, 0-57 and 0-7 for the K-ring of argon, 
Kr and Xe!severally and by R -0+25 forthe’ L-ring of Xe: A‘general 
expression . for’ the’ fluorescence! output in the bé 
deduced [see Abstracts’ 1061 and (1926)). One atom absorbs one 
quantum hy—sufficient to ionisée the .K-ring if the quantum: penetrates 
this ring. The probability of penetration will bez: 
mation, where @ is the radius of es is a constant; 
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probability of a penetrating quantum being absorbed by resonance can be 
shown to be zp =z. Peng where w = atéaiic weight, p= density, 
and 7 = fluorescent absorbtion coefficient. The output of fluorescence 


is finally shown to be, as calculated, in! good Witt the 
values. | E. 


1764. Effect of X-Rays on Thermoluminescence. Frances G Wick. 
(Optical Soc. America, J. and Rev. Sci. Inst, 14. pp. 33-44, Jan., 1927.)— 
In a previous investigation [see Abstract 105 (1925)] it was found that 
X-rays produce marked changes in the thermoluminescence of 
substances. Fluorite and calcite showed such marked effects that a de- 
tailed study was made. This paper gives (1) the effect of temperature on 
the rate of decay of (a) natural substances, (b) the same after exposure 
to X-rays, and (c) specimens heated to remove thermoluminescence and 
then exposed to X-rays; and (2) the effect of exposure to X-rays on 
(a) maximum brightness, and (b) rate of decay. The intensity is greater 
if the specimen is allowed to stand for some time after exposure. An 
explanation of this is offered. J. E. 


1765. Effect of Exposure to X-rays ata the Thermoluminescence of 
Some Synthetical., wrepared Materials. Frances G. Wick and Mabel 
K, Slattery. (Optical.Soc. America, J. and Rev. Sci. Inst. 14. pp..125— 
132, Feb., 1927.)—Traces of manganese in solid solution in CaSO, make 
the substance susceptible to the action of X-rays. The thermoluminescence 
is green in colour (4800-5600 A.). The decay of luminescence at 120°C. 
shows a curve of. the persistent type. The maximum brightness for a 
given substance after exposure shows a straight line relation with tempera- 
ture. Saturation is reached for low temperatures (260°C.) within an 
hour’s exposure to the rays. Synthetic thermophosphors show an increase 
in activity on standing a few minutes after exposure. Decreasing slightly 
an apparent decrease in the energy stored. iy AUTHORS, 


1766. X-Ray Wave-Length Spectrometer. W.W. Nicholas. (Optical 
Soc. America, J. and Rev. Sci, Inst. 14. pp. 61-70, Jan., 1927.)—Des- 
cription with diagrams of an X-ray spectrometer with which wave-lengths 
can. be read directly on an ordinary micrometer screw. Adjustments 
and errors are fully discussed, and it is estimated that the possible error 

| W. Ge. 


1767 X-Ray Tube. CG. Leiss. (Zeits. {. Physik, 41. 4-5. pp. 395- 
396, 1927.)—Detailed description with diagram of a porcelain-metal tube 
of the Heading tops toking 90 100 W. H. Gz, 


1768. X-Ray Intensity and Current Strength, D. Nasledow and 
P. Scharawsky. (Zeits. f. Physik, 41. 2-3. pp. 155-163, 1927.)—A 
study of the dependence of X-ray intensity on the number of kathode 
electrons used to produce the beam. When the current through the tube 
does not exceed 4 mA the intensity of the K, and Kg rays of Cu increases 
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tionality suddenly falls off and a second linear law holds. The transition 
point is independent of the applied voltage, measurements being given for 
CuKe 45, 40, 35 and 30 kV and CuKe 45, 40 and 35 kV. oh ge 
and a photograph of the apparatus are given. 


1769. K X-Rays of Palladium and Silver. G. Kellstrim. 
Physik, 41. 6-7. pp. 516-523, mes )—Precision measurements of the 


wave-lengths of the ay, ay, Br. By and rays of palladium and silver and 
calcite for these rays. W. H, Ge. 


1770. L X-Rays of Tantalum. 1, Wennerlét., (Zeits. {. Physik, 
41. 6-7, pp. 524-628, 1927.)—Precision measurements of the Br By, 
Bs. Be. and rays of tantalum, H. Ge. 


Reflection: of X-Rays by Crystals asa Problens in the Reflection of 
Radiation by Parallel Planes. S. K. Allison. (Phys. Rev. 29. pp. 375— 
379, March, 1927,)It is pointed out that the previous solutions of the 
problem of the reflection of radiation from parallel planes by Lamson [see 
Abstract 10465 (1921)] and Gronwall [see Abstract 1550 (1926)] are physic- 
ally incorrect, since the intensities, not the amplitudes, of contributions 
from individual planes have been added... It is shown that a mathematical 
method due to Darwin [see Abstract. 1262 (1914)) leads to a solution 
identical mathematically with those of Lamson and Gronwall. Using 
this result, the intensity of reflection is evaluated for certain ranges of 
due to a single plane. | 


(1772, X-Ray Refraction and Dispersion in Caloite, 
(Zeits. f. Physik, 41. 6-7. pp. 6507-515, 1927.)—Accurate experimental 
the apparatus are given. H. Ge. 


1778. X-Ray Diffraction in Liquids: F. Zernike and J. A. Prins. 
(Zeits. f. Physik, 41. 2-3. pp. 184-194, 1927.)—A theoretical paper treating 
X-ray diffraction in liquids as an effect of molecular arrangement and 
including all the features of the experimental observations. A rigorous 
1774. The Sodium Fluoride X-Rays. 7. 
Barth. (Zeits. f. Physik, 40. 10. pp. 804-805, 1927.)—-Experiments show 
that lines corresponding to unequal indices (311, etc.) come out strongly, 
while theory indicates their absence. This must be due to the electron 
configuration [see v. Arkel, Abstract: 2764 (1926)}. 
that the reduction of an outer electrons given by Yo = sin 
where p = radius of shell and a = cube edge. The inner electrons are 
taken as being fully effective (this is confined to the K-ring). The valve 
ofp ‘calculated ‘by Grimm ‘and ‘Wolff ‘and: modified ‘by ‘Kramers for) the 
sphere of the equivalent rare gas configuration is used. The agreement 
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and J. Saphores. (Tables Annuelles de Constantes et Données 
Numériques, - pp. 805-843, 1926. Extract. The tables are 
Classified intd the: sectiotis : ‘I’ Atomic, Eléctronic and 
tion ; Il. K-Rays; Radioactivity. Section I is subdivided as 
Electrons, atoms and midlecules—isotopes, Avogadro's em, 
fundamental constants, Lorentz-Finstein formula, diménsions of morio- 
molecular layers (on water), properties of monomolecular layers, photo- 
electric emission (ffonmi® nietdllic compownds), 
produced by XK+rays ; eleétronic emission—photoelectric, thermionic, 
emission of 27 electrons; (3) ions and electrons in gases—aobility, 
mobility spectra, molecular affinity of gases for electrons, constants of 
ionisation by collision, motion of electrons im gases, mechanism of ‘idnisa- 
tion by a-fays, destruction of molecules H, (and.N,) by an electronic ‘cur- 
rent; (4) critical potentialsresonance and ionisation potentials. 
~~» Section II, X-vays, is subdivided as follows: (1) Spectra of character- 
istic L-seri¢s, M-series; (2). a 

of atomic and molecular absorption, coefficients of mass—absorption as 
a function of wave-length, absorption of soft X-rays, absorption of X-rays 
from a Coolidge tube,’ absorption by crystalline substances, action. of 
magnetic fields on absorption of X-rays; (3) miscellaneous-—variation of 
intensity of .radiation independent of nature of antikathode; intensity 
of characteristic radiation of a Mo antikathode as a function of voltage, 
total power radiated from a Coolidge tube (tungsten: antikathode) as a 
function of voltage. 

ection FIT, Radioactivity. This section deals with (1) a, Bvand y 
radiations, H-particles and atomic.disintegration ; (2) diffusion of radio- 
active emanations; (3) natural.’ radioactivity; (4) chemical action, of 
the a; rays, adsorption, solubility. Ag 


Half-value| Period of RaD.. Theodora, Kautz... (Akad; “Wiss. 
Wien, Ber, 2a, No. 3-4. 93-97,, 1926.)—The, author has made 
direct determination of the period.of, RaD by. measuring the decay in the 
rate of the heat emission for a period extending over fourteen years. . The 
half-value period thus obtained is. found to.lie between fourteen, and 
sixteen years—in good agreement with that found by Antonoff [see ¢ 
1253 (1910)} p. 167, 1914). A.B. W. 
BD. Walter. © (Zeits. Phiysik, 39. 5-6)-pp. 1926.)—Uranium 
‘was acted’ on by very hard X-rays,the f-activities before and after 
the exposure being measured and compared’with those of a similar sample 
wifich was<not thus treated. The result was negative, i.c,, the ratio 
between\ the Activity béfore and that at’ the ehd Of d measured time 
included: the time of,exposure, beiag within, the limits of accuracy of the 
measurements the same in both cases... Voltages.of at least 150 kV were 
employed in operating. the tube, and as the velocities of the electrons sent 
cout:in.the radioactive disintegration of uranium X, correspond to voltages 
between 71 and. 197 kV it was thought possible that some effect might be 
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1778. Pitchblende and its Residues from St. Joachimsthal and the Emana- 
tion Given Off by Them: J. Markl. (Phys.'Zeits. '28. pp. 10+12, Jan: 1, 
1927.)—Contains an account of the ore beds -with:a short history of their 
development. Describes experiments in which the emanation given off 
by the residues obtained after extraction of the uranium from the ore is 
measured. Since the radium exists here as sulphate emanation is only 
given off slowly, and fromthe dry residue'only 1-91 % of the theoretical 
amount of émanation was obtained, this percentage was reduced to 1+7 
when ' the residues were mixed with sand and increased to 3-4 when they 
were wet. The amount of emanation from the dry substance was very 
1779): Passage of Positioely Charged Povsicles Through 3. 
» (Phil. Mag. 3. pp. 115-127, Jan., 1927.)—The source of the 
ions employed was a cold lithium anode bombarded by electrons from a 
hot kathode, protons and’ hydtogén molecule ions were obtained, and 
when helium was introduced charged Helium atoms. The ions were given 
a comparatively small velocity by falling’ through 14 to 1000 volts p.d. 
and @ narrow bundle was deflected in a magnetic field; which was varied 
gradually so that the different ions in turn passed through a slit to an 
electrode connected to’a string electrometer: ‘Experiments were made 
with différent pressures of helium in the apparatus; they indicated that 
protons with the vélocities indicated above pass’ through many helium 
atoms ‘without neuttalisation, and with only shight changes in velocity 
or direction. Hydrogen molecule ions are dissociated with a free path 
for dissociation about nine times the kinetic/theory free path for 900-volt 
rays, the result is that while with a helium pressure of 0-0077 mm. the 
effect of' these iond on the’ electrometer was nearly as great as that of the 
it was much less at 0-021 mm. At the first of these pressurés 
charged helium atoms produce marked effect and none: at all 
& ent t¢ 4% td vievitoogess | 
18780) of anPartidles ow Paras W. ‘Ty Richards. {Cambridge 
Phil.Soc,} Proci23. pp, 516-522, Jan., 1927.)-A glass cylinder forming 
the was! cdimected: to standardised’ burette, and ithe 
gas forined by thevaction of the a-rays emitted by an a-ray tube in the 
intetiot oh solid and on liquid paraffin was measured at definite intervals. 
The actual amount of gas was small; apparently it was hydrogen, but 
@complete analysis could: not be obtained. More was produéeti in a 
‘given’ time front ‘the’ solid than from the liquid paraffin; but it is shown 
‘that ‘thiswas'due to the fact’ that ‘the liquid paraffin filled» the whole 
cylinder, ‘and that'only the ‘portionin contact with the a-ray tube: was 
affected, ‘while*the solid’ formed a thin layer on the internal ‘wall of the 
/*Fheré appeared to’ be an accumulatiomof decomposition products 
in the liquid at the tabe surface-which acted as a partial sereen for the 
When suitable ¢orrections ‘are made it: appears that the action 
H. N. Ag 


1781. The Consradictions between Experiments on the y-Radiation of 
RaC. K.W.¥F.Kohirausch. (Phys. Zeits. 28. pp. 1-10, Jan. 1, 1927.)— 
itis shows that 'the'iatensity distribution in the line spectrum of the Ra 
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y-tadiation obtained by photoelectric measurements, which is to a certain 
extent supported by the distribution of scattered electrons, does not agree 
with observations. on absorption and scattered radiation, as interpreted — 
_ by the Compton-Debye system of formula. This may be due to lack of 
definiteness in the experimental arrangements, to incorrect assumptions — 
as to the distribution of the spectral intensities, or to the inapplicability 
of the above-mentioned formule. Since theory and experiment differ 
in the effective wave-lengths by an octave, it follows that a revision of 
most of the experiments is necessary. In determining the intensities 
photography should be replaced by suitable receivers such as counters, 
Faraday cages or ionisation chambers, The paper contains a detailed 
treatment of the subject, with a number of tables giving the results 

cae. by different investigators, and the theoretical deductions. 
H. 


1782. Scattering of y-Rays. L. H. Clark.. (Nature, 119. pp. 121- 
122, Jan. 22, 1927.)\—-Gray [see Abstract 1435 (1927)] has pointed out 
that the study of radiations shorter than 0-02 A. is complicated by scattered 
radiations. The writer has also shown that the scattered radiations are 
softer than the y-rays producing them [see Abstract 2619 (1926)}, and 
this letter gives an account of confirmatory evidence. The scattered 
radiations are heterogeneous and in order to analyse them experiments 
are being made with magnetic fields. Experiments have also been made 
on the effect of lining the electroscope with different substances, and the 
tions entering the electroscope. j..E, 


1783. to Radioactivity. D. Kabakjian. (Nat. 
Acad. Sci., Proc. 13. pp. 4~7, Jan., 1927.)--The various theories advanced 
to explain the peculiarities of the decay with time of the luminescence of 
radioactive substances are briefly discussed, and it is concluded that 
three different types of luminescence due to radioactivity can be distin- 
guished, typified respectively by the luminescence of synthetic.ZnS in a 
state of equilibrium after exposure to a-rays, by that of BaBr heated to 
550° C. and exposed to a-rays, and by the so-called thermoluminescence 
of fluorite crystals. In most substances all three types exist at once in 

varying degrees of intensity, 
rise and decay of luminescence. bi An 

1784. A New Determination the Period of A. da 
Silva. (Comptes Rendus, 184. pp. 197-199, Jan. 24, 1927.)—The author 
in collaboration with Laporte has shown that in pure argon saturation of 
the current is easily obtained when a-rays of polonium: are used to ionise 
the gas ; 50 volts are sufficient to produce saturation. The measurements 
have been continued for eight months, and the logarithmic curve for the 
decay of polonium gives 140-2 days for its period. The above value is 
very near to those of Mme. at bet consider: 
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1785. Thermal Conductivity of Carbon Dioxide. H. Gregory and 
paps nat (Roy. Soc., Proc. 114. pp. 354-366, March 1, 1927.)— 
ments were made by the method used by Gregory and Archer for 
air and hydrogen, the tubes, however, being vertical instead of horizontal, 
The double system of electrically heated wires made it possible to identify 
accurately the critical pressure at which the convective losses ‘became 
negligible. The values obtained for the absolute thermal conductivity 
at different temperatures between 4-45° and 12-57° C. were plotted 

the temperature, the points lying fairly near to a straight line, which 
cut the line corresponding to 0° C. at the point indicating a thermal con- 

3-604 x cal. cm.~* sec.—* deg. 


1786. Heat S. Weber. (Ann. d. Physik, 82. 4, 
pp. 479-503, Feb. 26, 1927.)—-The method employed to determine the 
thermal conductivity of gases makes use of two cylindrical glass tubes 
of; the same diameter and thickness of wall. The tubes are of unequal 
lengths. and, are maintained in a vertical position. Each has a fine 
platinum wire along the axis, the lengths being unequal, and these wires 
are secured to thicker wires passing through the ends of the tubes, The 
tubes are connected at the top by branches sealed into a tube which is 
used for filling purposes and to vary the pressure of the contained gas. 
An electric current is passed through the wires and observations are 
made in the steady state. Theory of the method is given. Results 
obtained by this method for hydrogen are in close agreement with résults 
obtained by the author some years ago, and also with the results of 
Schneider, Schneider’s result for dry air free from carbon dioxide is 
about 4% greater than that found by Weber, which is in very close 
agreement with that obtained by Gregory and Archer using Goldschmidt’s 
method, the respective figures being 574-0 x 10~ and 576-1 x 10-7 
gm, cal,/sec. degree cm. A. W. 


- 1787. Thermal Expansion of the Free Space in Liquids. W. Herz. 
(Zeits. Elektrochem. 33. pp. 76-77, Feb., 1927,)—Within certain ranges 
the volume change of a liquid with temperature can be expressed by Men- 
deleieff’s formula, vu, = v,f{(1 — 44, where & is the modulus of expansion. 
That this formula can also be applied to the free space V; = M/d — M/d, 
[see Abstract 1605 (1926)] is shown for pentane, hexane, heptane and 
octane within the range 0 to 90° C, 


1788. The Deformation of ‘Double Metallic Strips by Alteration of 
Temperature. Bock. (Zeits. Instrumentenk. 46, pp. 601-609, Dec., 
1926.)—On the basis of a simple technical theory of elasticity the formule 
for the temperature deformation, of bimetallic strips is deduced, and it is 
mathematically shown that compensation for variation of the elasticity of 
VOL, XXx.—A,—1927. 
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strips are explained. The practical application of the theory is shown 
in the case of balance wheels of watches, etc. S. G. B. 


1789. Thermally Excited Quantum. Emission in Solid Bodies. F. 
Simon. (Preuss. Akad. Wiss. Berlin, Ber. 32-33. pp. 477-487, 1926.)— 
Consideration has been given to the changes of specific heat with 
ture of a series of monatomic, regular crystalline substances, and it is 
shown that their atoms are capable of existing in two states so little 
different. that the distribution taking place in the homogeneous system 
occurs at very low temperatures. The energy difference of the two states, 
on the nature of which nothing definite can be said yet, is of the order of 
magnitude of 1 % of the lattice energy. The substances dealt with are 
grey Sn, Si, diamond, Na, K, Fe, Ni and Co. For the diamond, con- 
firmation is provided by optical measurements on absorption, while the 
Griineisen formula of the proportionality of thermal expansion and specific 
heat for isotropic bodies provides an independent measure of the point of 
abnormal increase of specific heat. For the alkali metals support is 
provided by vaJueés of electrical resistance and by the Lindemann melting 
point formula. Finally, several conclusions ai em the physical and 
cheinical behaviour of these substances are discussed R.S. R. 


1790. Investigation in the Critical Region. Part II. Specific Hoe of 
Bennewitz 


Ethyl Ether above and below the Critical Temperature. K. 

and H. Wendroth, (Zeits. phys. Chem, 135. 1-2. pp. 111-184, Jan., 

1927.)—-With a calorimeter of a type similar to that employed in an earlier 
investigation [see Abstract 718 (1927)] determinations are made of the 
thermal dilatation coefficient of ethyl ether and its specific heat at constant 
pressure (Cp) over a temperature range of from 30° to 215° C., the pressure 
being maintained at 40 atmos., or slightly above the critical pressure. 
Volume changes are determined by measuring electrically the amount of 
mercury displaced in a steel side tube connecting with the calorimeter 
container. The change of specific volume with temperature is plotted on 
a curve and compared with the values given by the van der Waal equation 
using the values for the constants determined by Young. In the neigh- 
bourhood of the critical temperature, Tc = 193-8°C., the curve of the 
measured values shows a characteristic break and départs from the theo- 
retical curve. At about 20° above the critical tempetature, agreement 
between the curves is obtained. The slope of the curve giving the rise of 
Cp with T increases with temperature and in the neighbourhood of T, 
has a form which on extrapolation indicates an infinitely high value of 
Cy at Ty. Beyond this temperature a very sharp fall of Cy to a lower value 
than for the liquid phase occurs, and again risés'with further increase of 
temperature. Jj. N.P. 


1791. Measurements of the Velociny of Sound a ead, Nitrous Oxide 
and Carbon Dioxide with Special Reference to the Temperature Coefficient 
of the Molecular Heats. W. G. Shilling. (Phil. Mag. 3. pp. 273-301, 
Feb,, 1927.)—Kundt’s method was employed, using a silica tube with a 
‘bore of 4 cm. and 210 cm. long, the piston head and rod were also of silica, 
and carried the thermocouple. Coils of wire round the outside tube enabled 
the whole to be heated to various temperatures up to 1150°C. A note 
was sounded at one end of the tube by means of a telephone enclosed in a 
metal, cylindrical, water-jacketed a — to one end of the 
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quartz tube; the diaphragm was perpendicular to the tube axis, and when 
the quartz piston was properly adjusted nodes and loops were formed 
in the length of tube between diaphragm and piston: These were adjusted 
so that a maximum of sound was heard at the end of a side tube connected 
to the metal end piece, and the piston was moved through measured dis- 
tances to the positions of successive maxima, With steam direct observa- 
tion at the end of the side tube was not possible, and a microphone was 
employed with a two valve amplifier. The following equations were found 
to hold for C, and Cy in mols at Cy 6-688 
+'0+00428 0-0,712 for CO,, 6:629 + 000694 — ~ for 
NgO, and 7-266 — 0+00763 0:0¢1261 — 00,401 for steam; 
Cp = 8-708 + 0-00415 0-0,650 for CO,, 8-659 +4 0-00677 
— 0-05222 # for N,O; and 9-596 — 0-00925 ¢ + 0-0,148 # — 0-0,508 # 
for steam. Chemically pure gases were employed. — H.N. A, 


1792. The Specific Heat of a Sufficiently Cooled Condensed Phase. 
J. E, Verschaffelt. (Comptes Rendus, 184. pp. ‘603-604, March 7, 
1927,)—The author takes exception to two propositions contained in a 
nay of Perrakis under the same title as above [see Abstract 1445 (1927)}, 

, (1) Trouton’s rule affirms that the quotient L/T is the same for every 
papliy, body at the boiling point, but not that this quotient is independent 
of the temperature. (2) Perrakis, at low temperatures, identifies 4, the 
specific heat at saturation, with (Cp), the specific heat of the vapour 
phase at constant pressure, But from the fact that in the diagram pv 
the saturation curve approaches asymptotically the axis p = 0, it does 
not follow that the pressure tends to aia: constant, but only that it 
approaches zero. ee 


1793. An the Thermal of Plaster of Ports, 
Jolibois and Chassevent. (Comptes Rendus, 184, pp. 202-204, Jan. 24, 
1927,)—The vessel containing the mixed paste has a tube, passing through 
the cover into the paste, in which a thermometer is placed. The vessel is 
placed in an ait space surrounded by a water jacket, which is heated 
electrically and kept at the temperature of the setting plaster.. The 
whole. apparatus is covered, with felt. Temperature-time curves are 
given for plaster prepared in different ways, It is shown that the velocity 
of hydration can be determined, and that it is possible to control and 
classify industrial products according to their properties, the commence- 
ment of setting, the velocity of transformation into gypsum, the composi- 


1794. Vapour Ténsion and the Use of the Resistence in 
the Temperature Range of Liquid Nitrogen and Hydrogen. F. Henning. 
(Zeits. f. Physik, 40. 10. pp. 775-785, 1927.)—-The saturation pressure of 
liquid and solid nitrogen between 80° K and 60° K as also the saturation 
pressure for hydrogen between 20-4° K and 14-0° K were measured 
experimentally. The resistance of pure platinum was also measured 
over the same temperature interval: The temperatures were determined 
throughout by a helium gas thermometer at constant volume. The validity 
of the Reichsanstalt formula for the use of the Pt thermometer at low 
temperatures is tested and the experimental results embodied in a series of 
tables. Full details of experimental methods are included. S.G. B. 
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1795. Mol.-Degree Thermometer for the Cryoscopy of Aqueous Solutions. 
H. Menzel. (Zeits. Elektrochem. 33. pp. 63-69, Feb., 1927.)—-The new 
thermometer is intended less for the determination of molecular weights 
than for the determination of the osmotic concentration of aqueous elec- 
trolytes. An infinite dilution of one mol. of a substance, which is neither 
dissociated nor associated ‘in its solution in 1000 gm. of water, shows a 
freezing-point depression E = 1- 860° C., and in such work the depression 
read off has to be divided by this value of E, In order to avoid this 
caleulation the new thermometer is calibrated in mol.-degrees of 1-860° C. ; 
the reading then approximately indicates directly the osmotic concentra- 
tion. The'thermometer (made by R. Goetze, Leipzig) is divided into 
0-005 mol.-degrees, and the range roughly corresponds to 5° C.,- The use 
of ‘the thermometer and the corrections are explained and exemplified 
by observations taken on hydrogen peroxide (typical monomolecular, 
practically undissociated substance), potassium chloride ue’ f electro- 
lyte) and magnesium chloride (ternary electrolyte). _H. B. 


1796. A utomatic Low-Temperature Thermostat, O. Maass and H. 
Barnes. (Am, Chem. Soc., J. 49. pp, 360-363, Feb., 1927.)—An auto- 
matic thermostat functioning between laboratory temperature and that 
of liquid air is described. Constancy of temperature to 0-1°C. is assured. 
The thermostat bath consists of the first distillate of petrol ether which is 
cooled by liquid air in a copper bulb contained in the ether. New addi- 
tions of liquid air are automatically forced into this bulb as the tempera- 
ture rises. The original paper must be consulted for details. L. M. C. 


- 4797. A New Pyrheliometer. P. Paunow. (Zeits. techn. Physik, 8. 2. 
pp. 77-79, 1927.)—A thin circular metal disc is clamped in a heavy ring 
of the same metal, and the sun’s rays are allowed to fall upon the central 

tion of the disc through a circular opening in a diaphragm, Heating 
re causing it to expand. The supporting ring; though also iti the 
sunlight, is not heated to the same temperature, since it is connected to 
a metal box, so that the total cooling surface is large: The expansion 
causes the disc to bend to watch-glass form, and the movement is magni- 
fied by means of a lever arrangement carrying a mirror. The bending 
is considerably greater than the linear expansion of the metal. The angle 
through which the mirror turns is observed by means of an attached 
telescope. The instrument has been modified so that it can be used as a 


1798. Variations of Thermal Capacity’ in Magnetic Field. Bianca 
Nannei. (Accad. Lincei, Atti, 4. pp. 296-300, Oct., 1926.)—A differential 
out and described. “A.D. 

) 1799. Simple Evidence of the Invalidity of Dalion's Law im the Case 
of Real Gases. M. Jakob. (Zeits. f. Physik, 41. 10. pp. 737-738, 1927.) — 
The invalidity of Dalton’s law of pressures is demonstrated graphically 
by considering the mixture of two.equal volumes of the same gas under the 
same pressure and at the same temperature. The result depends upon the 
constant temperature. J. S..G. T. 


1800. A Pressure Effect relating to the Gasen. M. Jakob. 
(Zeits. f. Physik, 41. 10. pp. 739-742, 1927 Holborn 
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and Otto relating to the isotherms of mixtures of helium and neon indicate 
that on mixture of these two gases under equal pressures and at the same 


d, , 82. 2. pp. 273-274, Jan. 12, 1927.)—Reply to Busse [Abstract 406 
(1! Does not agree with the explanation offered. GE. A. 


1802. Relation between the Matter and 
Pauli’s Exclusion Principle. (Nature, 119. p. 196, 
Feb, 5, 1927.)—It is impossible to quantise the motion of a gas by means 
of the ‘‘ classical’ quantum theory when considering collisions between 
the molecules of an ideal gas. By treatment of an ideal gas by “ undula- 
tory’ mechanics, an exact and elementary solution can be given for the 
problem set out above, assuming a case of impenetrable moving “ mass 
points.” Hitherto the impenetrability of the walls of the vessel have been 
allowed for, but not the reciprocal impenetrability of the molecules, The 
results of the mathematical treatment show that the impenetrability of 
the walls and for the molecules must be expressed by the corresponding 
zero-conditions of the Schrédinger equation [see Abtract 1401 (1926)). 
Simple models for the treatment of the limitations of Pauli’s exclusion 
principle as regards two electrons in the same atom are suggested, and 
the non-validity of Pauli’s principle for“ light corpustles” is possibly 
connected with their reciprocal *’ Racist The remarks are to be 
amplified elsewhere. | G. B. 


1803. The Mechanical Wave Interpretation of Boltzmann's Statistics 
and that of the Newer Statistics. P. Ehrenfest and G. E. Uhlienbeck. 
(Zeits, f. Physik, 41. 1. pp. 24-26, 1927.)—A mathematical note 
interpretation of statistical. methods of, Boltzmann-Planck, 
Einstein, and Pauli-Fermi-Dirac, according to the wave theory. The. 
authors illustrate. the, limitations of the Boltzmann-Planck method by 
considering.» eperial one-dimensional, eal 


1804. The Misxture-Poradox: P, Ehrenfest and G. 
Uhlenbeck. (Zeits..f. Physik, 41. 8-9, pp. 576-582, 1927,)—Although 
the Bose-Einstein like’ the Fermi-Dirac statistics [see Abstract 1609 (1926)]} 
lead, when applied to the perfect gas, to the Einstein mixture-paradox (t.e., 
at sufficiently low temperatures), the: pressure or average energy of N 
falls throughout the same molecules discontinuously ; the present authors 
show that this can be explained fram the standpoint of the several dimen- 
sional wave mechanics. The paper is entirely mathematical, and considers 
reciprocal penetrable and and uniform and vary- 

1805. Paths E. Condon and E. 
(Phil. Mag. 3. pp. 604-614, March, 1927.)—-The mean free paths in a gas 
whose molecules are tegarded as rigid elastic spheres are mathematically 
investigated. The results show that the Maxweil'mean free path is 
accurately represented by a formula of the Sutherland type, in which 
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two molecules in contact to the gas-constant per molecule. The mean 
free path appropriate to the transfer theory of viscosity is approximately 


represented by a formula of the Sutherland type, in which C is interpreted 
as about three-fourths of the above ratio. The results lead to a direct 
method of evaluating the energy of two molecules in contact by means of 
Ge experimental data on the temperature coefficient of viscosity. J. J-S. 


1806. Mechanism of Uniform Movement in Flame Propagation. H. F. 
Coward and G. W. Jones. (Am. Chem. Soc., J. 49. pp. 386-396, Feb., 
1927. )—The speed of uniform movement of flame in mixtures of methane 
with air and with “ artificial ’’, atmospheres composed of 20-9 % oxygen 


with the remainder argon or helium, has been determined in tubes of 


varying diameter for upward, horizontal and downward propagation of 
flame. Mixtures having the same percentage of argon or of helium have 
the following properties identical, (1) the heats of combustion, (2) thermal 
capacity, (3) temperature of combustion (heat losses being assumed 
equal), and therefore (4) the rate of combustion (temperature of combustion 
being the same), The helium mixtures have a greater heat conductivity 
and a less absorptive power for radiation than those in which the diluent 


is argon. In tubes of 2:5 cm. diameter, flame travels more rapidly in 


helium than in argon mixtures, but not to the extent which would be 
suggested by the difference in conductivity. In wider tubes the difference 
becomes still less, while speed of flame is greater with increasing diameter. 


Maximum speeds with varying proportion of methane are obtained when 


rather more than the theoretical amount of methane which can be com- 
pletely burnt is present [see Payman, Abstract 731 (1920)]. The chief 
factors influencing flame speed are therefore the heat developed in the 
flame, the heat capacities of the burnt and unburnt mixture, and the rate 


1807, Movement of Faind in Closed Vessels. After- O. de 


C, Ellis and R. V. Wheeler. (Chem. Soc., J: pp. 310-322, Feb., 1927.)— 


When an explosive CO-air mixture is ignited by a spark in the centre 


of a glass sphere (9 cm. diam.), the flame travels in a spherical shell out- 


ward, not compressing the unburnt gas in front of it appreciably until 
the wall is nearly reached (phase I); then the movement slackens, and 
the pressure gtadient reverses (phase II). In phase II the centre of the 
sphere, so far dark, brightens up again (re-illumination), and ‘this lumi- 
nescence decreases slowly, first on the outside: Phase II began after 


13-7 millisec., and the light remained visible ‘altogether for 77-7 millisec. ; 


a réddish glow is observed after this light disappears. In a horizontal 
cylinder the light boundary, first spherical, soon turns oval; in other 
vessels the phenomena are more complex. The re-illumination might be 


due (1) to recombination of dissociated molecules of CO, or steam-— 


this could only take place on cooling, but the gases are being compressed 
. and must be getting hotter ; the glow might, however, be due to re-associa- 
tion ; (2) to dissociation of molecules, but the distribution of the lumines- 
cence is against that; (3) to the completion of the burning, the. after- 
burning suggested by Dugald Clerk to account for the loss of pressure in 
gas-engines. That this after-burning (3) is the real explanation is con- 
firmed by experiments with mixtures of CO, O, steam.and other gases. 
When the CO is all burnt by an excess of oxygen during phase I, there is 
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Because the flame propagation in I 
is then rapid ; 4'% of moisture by volume accelerated the flame propaga- 
tion most in the presence of diluents, CO,, N, O, Ar, He, CO, in this order, 
and this effect was particularly striking when CO itself was used as diluent. 
The duration of the after-burning, on the other hand, was most striking 
in the presence of argon, for which a flame temperature of 3520° K. was 
calculated ; there was no after-burning in CO, mixtures (temperature 
2230° K.). The actinic power of the re-illumination-luminescences ascribed 
to the after-burning of ‘CO at ee and oapter is much 
greater than that of the flame itself. | H. B; 


1808. Ignition Point of Gases at Different pec H. B. Dixon 
and W. F. Higgitis. “(Manchester Phil. Soc., Mem. 70. pp. 29-36, 1925- 
1926.)—A preliminary account is given of experiments made on the igni- 
tion points of gases’ in a new form of the concentric-tube apparatus 
designed to work under pressure above or below that of the atmosphere. 
As the pressure was increased from 1 to 7 atmos. the ignition points of 
methane in air regularly fell, and when the pressure was reduced below 
atmospheric the ignition points of methane rose. In the case of hydrogen 
as the pressure was increased above atmospheric there was a small rise 
in the ignition point which reached a maximum at 1000-mm. pressure ; 
above ‘this the ignition points fell regularly. When the pressure was 
reduced below atmospheric the ignition points fell at first slowly and then 
more and more quickly, so that there was more than 100° difference 
between the ignition points at 760 mm. and at 75 mm, © This fall in the 
ignition point at very low pressures as well as at high pressures appears to 

J.J. 5. 


1809. Ignition of Gases. Part VI. Ignition by Flames of Methane-Air 
and Paraffin-Air Mixtures. N.S. Wallis and R. V. Wheeler. (Chem. 
Soc., J. pp, 201-297, Feb., 1927.)—-For Part V see Abstract 1145 (1925). 
While methane-air mixtures are most readily ignited by contact with hot 
walls when containing 5 to 6 % methane (the test being based upon the 
estimate of the ignition temperature, i., the lowest wall temperature 
required for inflammation irrespective of duration of contact), electric 
sparks most readily ignite mixtures of 8-25 to 8-5 %. With wall heating 
there is always a time lag. Ignition by a momentary source of high 
temperature is characteristic more for the propagation of the flame than 
for its initiation, In’ the new experiments the gas is contained in a vertical 
cylinder closed above by a cap of brass, provided with a hole 1 cm. in 
diameter ; over this cap is drawn a steel tape, provided with corresponding 
holes, and ignition is effected by a flame playing vertically downward 
from a silica jet. This standard flame must carefully be aerated, as it 
would otherwise abstract oxygen from the mixture. With a flame area 
of 20 sq. mm. the shortest time of contact required for ignition, 7 millisec., 
was observed with methane mixtures of about 10 %, against 12-4 millisec. 
at 7 ‘9 %; with'a flame area of 75 sq. mm. 3°5 millisec. sufficed at about 
the same concentration (10 %), but the effect of varying the concentra- 
tion was smaller with large flames. Similar results were obtained with 
ethane, propane and pentatie, the times decreasing in this order. Ease 
of ignition depends essentially upon the ability of the flame to travel 
after the source of ignition has been removed. H. B. 
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1810. Detonation of Gaseous Mixtures of Acetylene and of Pentane. 
A. Egerton and S. F. Gates. (Roy. Soc., Proc. 114. pp. 137-151, 
March 1, 1927.)—-The purpose of the work described was to find the position, 
in a tube of an internal diameter of 0-9 in., at which a burning mixture 
of gases would develop detonation. Mixtures of acetylene and pentane 
vapour were investigated, with sufficient oxygen for complete combustion, 
and diluted with various amounts of N, O, A, CO,, and excess of fuel. 
Photographs were taken with a rotating wheel camera, the wheel being 
of 1-metre circumference, and attaining a peripheral speed of 170 metres 
per sec., though the speed generally employed was only 10 metres per 
sec. Tables and graphs are given and show that O accelerates com- 
bustion, and detonation with O or A occurs earlier than with a similar 
quantity of N. Great excess of combustible has a delaying effect. CO, 
has a greater delaying effect than N. Detonation always appears to take 
place slightly ahead of the combustion front. Experiments were made to 
determine the effect of ‘‘ anti-knocks ’’ like lead ethyl and diethy] selenide. 
No evidence was found of any delay of detonation at ordinary initial pres- 
sures and temperatures. T. B. 


1811, Detonation in Gaseous Mixtures at High Initial Pressures and 
Temperatures. A. Egerton and S. F. Gates. (Roy, Soc., Proc. 114. 
pp. 152-160, March 1, 1927.)—The work described in the previous in- 
vestigation fsee preceding Abstract) is extended to higher pressures 
(10 atmospheres) and temperatures (230°C.).. Previous investigations, 
up to 4 atmospheres and 125° C., are referred to [see Abstract 2903 (1926)}. 
The measurements of the present paper, which were made in a steel tube 
fitted with glass windows, cover the region of the usual compression 
employed in an internal combustion engine. The. mixtures used are 
acetylene or pentane with O or N. Increase in initial pressure is, found 
to increase the tendency to detonation up to about 3 atmospheres ; further 
increase in initial pressure has very little effect. For a given initial 
pressure, an increase in initial temperature appears to render detonation 
slightly later. Results are given which show that the presence of lead 
ditions investigated. 


1812. Propagation of Detonation across an Air Gap between Two Cart- 
ridges of Explosive. G.S.J.Perrottand D.B.Gawthrop. (Frank. Inst., 
J. 203. pp. 387-406, March, 1927.)—-The paper describes a study of the 
velocity of propagation of detonation across an air gap between two 
explosive cartridges 1} in. in diameter and 7 in. long, The explosives 
used were a 40 % straight nitroglycerine dynamite and seven explosives 
of the ammonium nitrate—nitroglycerine type. Measurements were 
made both by the Mettegang recorder and by a photographic method 
previously described [see Abstract 1461 (1927)]. The length of air gap 
varied from 1} to 12 ins., or in some cases up to 48 in, Curves are given 
which illustrate that in the case of an explosive with a low rate of detona- 
tion (1700 metres per sec.) the velocity of propagation across an air 
gap is at first greater than the rate within the explosive itself. For an 
explosive with a high rate of detonation (4800 metres per sec.) the 
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rapidly as the air gap is increased, until with a gap of 48 in. the second 
cartridge fails to detonate. When the explosives are confined in glass 
ti 

1813. Vapour ch belting Points of Sodium and Potassisint: 
W. Edmondson and A. Egerton. (Roy. Soc., Proc. 113. pp. 520-533, 
Jan. 1, 1927.)—In the experimental determination by the effusion method 
of the vapour pressures of Na and K between 100° and 200° C,, special 
difficulties arise from the great reactivity of the alkali metal vapours. 
The action of Na.on glass is indicated to be.mainly due to the metal 
absorbed within the, glass at the temperatures of the experiments. A 
special type of thermostatic control is designed having for its object the 
obviation of difficulties at the mercury contact.surface. The results 
obtained are compared with, those.of other observers, whose methods 
are briefly discussed as to possible sources of error ; a good general accord 
is noted. Curves embodying the principal available data are given which 
mae for the vapour pressure of K the eqnstions 


and for that of Na the equation 


Yam, + 9: 7255 — 6704 tog T. 


employed in thi determinations is tested by 
finding the melting points. The melting point of Na is given as 97°7°C., 
and that of K as 63-6, + 0-05° C. L. 


1814. Chemical and Other Thermal Constants of Sodium and Potassium. 
W. Edmondson and A. Egerton. (Roy. Soc, Proc; 113. pp. 633-542, 
Jan. 1, 1927,)—Using data obtained as described in a previous paper [see 
preceding Abstract] for the vapour pressures, the latent heats of vaporisa- 
tion at absolute zero of Na and K are computed to be 25,800 calories and 
21,460 calories respectively. Values are calculated for the respective 
chemical constants as given in the equations Cg, = 0-92.4+ 0-04 and 
Cy, = 0-63 + 0-03. These figures are higher than the values. based 
on the Sackur theory by an amount greater than the probable error, 
and less, by an amount greater than the probable error, than the 
theoretical value of the constant +log 2. They are, however, 
within the possible error, The bearing of the results of later determina- 
tions. by other workers on the specific heats of Na and K at low 
temperatures on the, in the present paper are 
discussed. A. B. C. L. 


1815, New. Pressure Temperature Formula for Vapours. A. 
Batschinski. (Nature, 119. p. 198, Feb. 5, 1927.)—Formule proposed 
to represent the relation between the pressure p and temperature 4 
usually fail to reproduce experimental results over the whole of the vapour- 
pressure curve, and give inexact results at low temperatures or near the 
critical point, which is not usually reproduced as the singular point of the 
protease temperature curve. The formula 
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where px is the critical pressure and c, K, a, B are constants, different 
for different substances. This formula represents with sufficient accuracy 
most varied substances, ¢.g., liquid metals such as Hg in the whole interval 
from 0°C. to 880°C., organic liquids, and permanent gases. The case 
of helium and the anomaly in the case of water are discussed. A detailed 


i? 


1816. The Effect of the Préssure an" Gas on the Con- 
centration and Activity of a Vapour in Equilibrium with a Condensed Phase or 
System of Condensed Phases: Part TI. 1. R.McHaffie. (Phil. Mag. 3. 
pp. 497-510, Feb., 1927.)—-A former paper [see Abstract 1400 (1926)) 
dealt with the effect of the présence of air on the concentration and activity 
of water vapour in equilibrium with the solid phases Na,SO,10H, O 
—~ Na,SO,. The'present paper describes the results obtained using water 
at’ 25°C. as the condensed phase with air from 1 to 100 atmos. It 
has been shown that the relative activity of the vapour, a», is given by 
log ap = PV;/RT, where P is the partial pressure of the indifferent gas, 
and V; is the molar, volume of liquid water. Also if cp is the concentration 
of water vapour in equilibrium ‘with the liquid phase, and Cog the con- 
centration when the system is in a standard state, the approximation is 
made that ap = Cp/Cy. Then the relative activity coefficient, fp, is given 
by log fp = PVsfRT + log Cy — log Cp.. The results of the experiments 
are given in tables and also graphically, the concentrations being plotted 
against pressure. As with the sodium sulphate system, two distinct 
curves are obtained. The presence of iteae is found to exert an influence 
on the values determined. | 


1817. Improved Dynamic Method for Measuring Vapour Pressures. 
J..N. Pearce and R. D. Snow. (J. Phys. Chem. 31. pp. 231-245, Feb., 
1927.)—-The previous methods and results of vapour-pressure measure- 
ments were reviewed.and discussed. A method of determining the vapour 
pressurés was developed. The method consisted in preparing a known 
volume of oxygen and hydrogen electrolytically, the quantity being 
caleulated from the silver deposited in the silver coulombmeter, which 
was in series with the electrolytic cells. The gases were then passed through 
a battery of saturators, and next through a bank on absorbers filled with 
beads coated’ with phosphorus pentoxide. The absorbers were weighed 
before and after the experiments. The actual calculations were made 
from ‘three single values; viz.; the corrected barometric pressure P, the 
weight of the vapour Ww taken up by the absorbers, while Ws grammes 
of silver were deposited in the coulombmeter. The number of mols. of 
water vapour N, and the total number of mols. of hydrogen and oxygen 
Ng are calculated from Ww and Ws respectively. The vapour pressure 
of the sdiveit is given by the equation p = N,N, + N,P. The notre 
was used to determine the vapour pressures of pure water — = 
solutions of potassium chloride and mannite at 25° C. F. J. B. 


_ 1818. Vapour Pressures of the Alkali Metals, H, Rowe. (Phil. 
Mag. 3. pp. 534-546, March, 1927.)-—-The paper does not include any new 
measurements, but the formule used to express the existing data are com- 
pared, both in the range covered by experiment ri as oie ane the values 
given by extrapolation to 0° C. 
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1819, A Consequence of the Non-Existence of the Absolute Zero Point. 
W. Jazyna. (Zeits. f. Physik, 41. 2-3. pp. 211-213, 1927.)—A brief note 
showing that in nature matter cannot exist independently of heat, and 
that according to the arguments put forth an absolute zero which, according 
to the reciprocal theory, is only ‘a theoretical quantity, has no physical 
The paper is throughout. S. G. B. 

cat 

1820. Molecular and Mechanism of Separation. into: Twe 
Phases. G.N. Antonoff. (Phil. Mag. 3. pp. 671-580, March, 1927.)—- 
The author’s theory has been outlined in a number of recently published 
papers, and. his conclusions differ from the usually accepted views quanti- 
tatively. Most authors who deal with the subject assume that the.asso- 
ciated molecules consist of only a few simple molecules, and that the 
degree of association remains nearly the same at different temperatures. 
In the new theory the association factor varies with the temperature, and 
may reach such values as 10,000 at low temperatures; this implies that 
if the number of simple molecules in 1 c.c. of liquid is of the order 107 the 
number of associated molecules would be 10'7. Water at about 4°C. is 
the only abnormal. liquid the author has found. The van. de. Waals 
formula is regarded as invalid for liquids. The discontinuous character 
of the temperature changes and the peculiar characteristic of the critical 
region below and above the critical point, show that change of state is 
intimately connected with change of molecular aggregation. H, N.A. 


1821. The Foundation of the Second Law of Thermodynamics. M. 
Planck. (Preuss, Akad. Wiss. Berlin, Ber. 30-31. pp. 453-463, 1926.)— 
After a discussion of the axioms on which the second law of thermodynamics 
has been based, and a statement of the advantages and drawbacks of 
W. Thomson’s axiom and that of Carathéodory, the author proceeds to 
deduce the second law by a process which has advantages over Cara- 
théodory’s method (i.e., of not using a cyclic process or the propertiés of a 
perfect gas) and over Thomson’s principle of the impossibility of perpetual 
motion. The passage of a system from a state Z to a state Z’ is considered, 
the meaning of “ probability ” in this connection is stated, and a function 
of the state Z is found whose magnitude is a measure of the probability. 
The second law is then contained in the statement that for all processes in 
nature this function cannot decrease. The proof for two bodies that the 
sum of their entropies in any state is a measure of the probability of the 
bodies. T 


VOL. XXx.—A.—1927. 


“4 
HEA 507 
T. 
a 
4 
+ 
i 
4 


SCIENCE ABSTRACTS, 


SOUND. . 


1822. Vibration of Circular Membranes. H. Backhaus and F, Tren- 
delenburg. (Zeits. techn. Physik, 7. 12. pp. 630-635, 1926. \ Paper read 
before'the Deut. Naturforscher u. Arzte, Dusseldorf, 1926.)—The field in 
the neighbourhood of a circular membrane vibrating with high frequency so 
that the wave-length is short compared with the diameter is investigated 
4 and practically. Curves for are 


1823: New Acoustic Generator. J. ‘Trotte. 
Sci. Instruments, 4. pp. 101-111, Jan., 1927.)—Substantially given in a 
former paper [see Abstract 348 (1923).] The essential part is an air-jet 
with velocity higher than that of sound. Mach first demonstrated the 
periodic structure of the jet by photographs, and Prandtl explained its 
structure. The division of the jet into sections arises from waves emitted 
from the edge of the jet-orifice. The waves cross and recross the jet, 
being reflected from the jet surface. Certain features in design are pointed 
out, ¢.g., the diameter of the oscillator placed in the path of the jet should 
be about the same as that of the jet nozzle, the depth of the oscillator from 
one to two times its diameter. The pressure should not go beyond a 
certain limit, as the structure of the jet then breaks down. K table gives 
the variation of frequency with size of oscillator, and a'theory of the 
generator is appended. E. A. 


1824. Sound Propagation in Underground pis J. Thovert. 
(Comptes Rendus, 184. pp. 517-518, Feb. 28, 1927.)—In the experiments 
of Vautier carried out in water-pipes of 1l-m. diameter, a temperature 
difference of 0-8° C. was found between the top and bottom of the pipe 
in amy one cross-section. The influence of this and of the consequent 
W. H. Gr. 


1825. Sirieg. Ww. H. George and E. Beckett. 
(Roy. Soc., Proc. 114. pp. 111-137, Feb. 1, 1927.)—Using a suitably 
designed metal hammer very nearly equivalent to a simple pendulum, the 
loss of energy on rebound from a string struck transversely is a measure 
of the energy communicated to the string. From a series of graphs 
obtained by experiment the following results are evident: The energy 
lost by the hammer is a discontinuous function of the position of the 
impact. As the position of the impact moves away from a bridge the 
energy lost by the hammer increases exponentially until a point of maxi- 
mum energy loss is reached. The position of the point of maximum 
energy loss is a continuous function of the mass of the hammer, and is 
nearer the bridge the heavier the hammer. Measurement of the duration 
of the impact shows that for maximum energy loss by the hammer the 
conditions are such that the hammer rebounds just before the wave reflected 
from the farther bridge reaches the point of — The maximum 
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fraction of the hammer’s initial energy lost during the impact decreases 
continuously with increase in the mass of the hammer, but the absolute 
value of the energy lost increases continuously with increase in the mass 
of the hammer. For véry light hammérs—i.e., where the hammer has 
about one-third of the mass of the string—the energy lost by the 
remains almost constant at its maximum value as the position of 


1826. Measurement Sound Fields. E. Meyer. (Zeits,.. 
Papi: 12. pp. 600-610; 1926, Elek. Nachrichten. 4. pp. 86-90, 
Feb,, 1927. From the Telegraphentechn. Reichsamt.)—Measurements of 
ve and ‘pressure amplitudes are sufficient to determine a sound field. 
In the ¢ase’ of statioriary field’ the latter is measured by: medns/of a 
Rayleigh dise and the former by means of a suitable condenser microphone. 
Objective tests of loud speakers can thus be made, and results are given 
for speakers with horns of different materials. In non-stationary fields 
the growth and decay of sound energy in closed spaces are investigated 
qualitatively with a sound recorder, which is described.  § Gi A.S. 


"1827. Nature and Aviificial’ Production of the (so-called) Voited' and 
Unvoiced Sounds. R.A. 8: Paget: (Roy: Soc., Proc. 114. pp. 98-102, 
Feb. 1, 1927.)—The’ results of experiments (1) with a perforated mouth 
stopper made of plasticene and fitted with a window and with an ‘internal 
lamp, and (2) with a model in which the soft palate and palatal arch and 
fixed vocal chords are of plasticene and the pharynx is represented by a 
rubber tube 1 in. in bore, show that the unphonated’b, d; v, ete., or p, 
t, f, etc., series of consonants may be produced in two alterriative ways. 
If the aperture at the vocal chords and that above these are both large or 
both small, the b, d, v series is produced, whereas if either of the apertures 
is large and the other small, the p, t; f sounds are produced.’ A conistric- 
tion in the model above the position of the vocal chords seems to correspond 
with a possible action of the false vocal chords, Jepethendnrntgges scene 
this point are not yet conclusive. 

In a further series of experiments (with R. S. Clay) a 1-in. 
tube 15 cm. long (in the Clear) was used as the resonator and an adjustable 
tube clip for producing the upper constriction, the lower constriction 
(corresponding with that of the vocal chords) being produced by a slit in 
a plug of plasticene and the unphonated sounds by air from a compression 
plant .passed through the model. By complete or partial closure’ and 
release of the tube in various positions it is found possible to produce 
p, f, s and k, or b, v, 
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ELECTRICITY AND MAGNETISM. 
THEORY, ELECTROSTATICS AND ATMOSPHERIC ELECTRICITY. 


1828. Electromagnetic Field. U. Crudeli. (Accad. Lincei, Atti, 4. 
pp. 373-376, Nov. 7, 1926.)—A particular case fully considered in which 
the electric (or the magnetic) field is constantly null at the contour while 
the tiingnetic {or thie clectvic) fisid ts teaigential te the contour. 


| 1829. Electromagnetic Theory and the New Undulatory Michapécs. 
L. de Broglie. (Comptes Rendus, 184..pp. 81-82, Jan. 10, 1927.)—A 
mathematical discussion, with reference to Bateman’s recent note (Nature, 
118. p. 839, Dec. 11, 1926), on the possibility of establishing agreement 
between the electromagnetic theory and the new undulatory mechanics. 
It is possible that the classical values of the potentials and of the fields 
may be only the mean values of the real magnitudes. ora? op tS 


1830. Dynamical Theory of the Electromagnetic Field. J.C. Maxwell. 
(Nature, 119. pp. 125-127, Jan. 22, 1927... Abstract.of Reprint from the 
Roy. Soc.,Proc. of Dec. 8, 1864.)—The theory seeks for the origin of 
electromagnetic effects in the medium surrounding the electric or magnetic 
bodies, and assumes that they act on each other through the intervention 
of this medium, . Part of the paper is devoted to the mathematical ex- 
pression of the electromagnetic quantities referred to each point in the 
field, and to the establishment ofthe general equations of the electro- 
magnetic field which express the relations among these quantities. Light, 
according to the electromagnetic theory, consists of alternate and opposite 
nso recurring transverse magnetic disturbances accompanied ; with 

electric displacements, the direction of the electric displacement being at 
right angles to the magnetic disturbance, and both at right angles to the 
direction of the ray. The theory does not attempt to give a mechanical 

; it. only asserts the identity of these phenomena as observed in 
iaabidlaned electric experiments with what occurs in the rapid vibrations 
of panting of time inconceiyably minute, Jj. Jj.S. 


1831, Answer to J. Mattauch’s Reply to Criticism of his Paper on the 
Existence of Sub-Electrons. ¥F. Ehrenhaft. (Zeits. f. Physik, 41. 8-9. 
PP, 708-709, 1927.)—This note deals briefly with the points in dispute 
{see Abstracts 2658 and 2659 (1926)],-since these have been already 
considered at length in the papers of Reiss [see Abstract 1096 (1927)] and 
Trebitsch [see Abstract 532 (1927)]. It is pointed out that Mattauch’s 
measurements with mercury particles do not support his argument owing 
to their incompleteness. The most important criticism (viz., that the 
measurements of e/A fluctuate by more than 100%) remains uncontra- 
dicted, H. H. Ho. 


1832. The Magnetic Moment of the Electron. L. Brillouin. (Compies 
Rendus, 184. pp. 82-84, Jan. 10, 1927.)—-The possibility of directly investi- 
gating the magnetic moment of the electron or the magneton of Bohr, by 
observing the behaviour of a bundle of electrons in a magnetic field, is 
discussed. 
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1833. The Electron as a Vector Wave.» G. Darwin, (Nature, 119. 
on 282-284, Feb. 19, 1927.)——Certain objections can be advanced 


to give doublet spectra correctly, it has been found impossible to derive 
the solutions in a rigorous Hamiltonian form. The wave mechanics leads 
to the idea of associating the electron with a vector wave which will give 
the factor 2, which appears essential in order to give the required weer is 
states. A theory is developed which is satisfactory for a single nt kWh, 
presents certain difficulties when more than one electron is present | 


1834. Variable: Mass of the Election. L. T. Jones. (Pht) 


"pp. 622-624, March, 1927.)——-The mass of the electron is not a function of 


the velocity alone, but also a function of the potential. The mass of the 
electron is always measured at the potential of the observer, and the slow- 
velocity mass inherently can never be meastred by deflexion methods 
while at a high potential relative to him. If the mass of only the negative 
charge is'a fraction of its potential, this should be evidenced by the greater 
gravitational attraction of a metal mass at potential V. If the masses of 
both the proton and the electron are a function of their potential the 
effect. will be nil. The equivalence of, energy and mass, 
verified except through the, yariable mass of the electron. 


1835. Electric Field of a Charged Wire and @ Slotted et Coin. 
ductor, C, Snow. (Bureau of Standards, Sci. Papers, No. 542. pp, 631- 
646, 1926,)—The potential U, at-.any point =4 + iy = in the 
xy plane, is found which is due to a line charge-Q at the origin, perpendicular 
to the xy plane, in the presence of a certain outer shield at zero potential, 
This shield consists of a cylindrical shell of no radjal thickness, having the 
line charge for its axis, whose trace on. the *y plane, is that part.of, the 
circular arc ry = a, whose angle @ lies between the limits — p and p,w 
a positive angle less than 7. potential the. rel, 
of the expression 


(za) cos? +a) sin? p/2+7 
+ iV = Q log - 

~(2~a) cos* (2-+a) sin® p/2+ 
where the radical denotes that branch whose real part is positive when 


the point z is external to the circle, . The surface density o of the induced 


charge at a point @ on the charged arc is found from the above paanton 
to have the value af 


the upper sign ofaitibiaulthie to the innér density (on the concave si 


the lower to the outer. The outer density vanishes with the sin 
of the circle, t.e., when p = J-J.5 


1836. Electrostatic Capacity of and Tantalum Anode Films. 
N.: A. de Bruyne and R. W. W. Sanderson. (Faraday Soc., Trans.’ 23. 
pp» 42-51, Jan.,:and Disc., pp. 107-108, March, 1927.)—Using'a bridge 
method of measurement at audio-frequencies, an experimental study is made 
of the electrostatic capacity of Al and T1 anode films and of the variation of 
equivalent shunt capacity and resistance with frequency. ‘It is shown 


conclusively that if an electrolytic ee ee equivalent to a 
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the conception of the spinning electron both on grounds of form and of 
unnecessary complication. Though the spinning electron has been shown 3 
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network of simple and calculable form, the values of the constituerit parts 
of that network are not independent of frequency. No simple network 
can be found which is an exact equivalent, though there is probably an 
infinite number of more complex networks possible. Thus no exact 
physical significance, such as measurement of film thickness, can be attached 
to any values of capacity which may be obtained. It is found that the 
reciprocal of the capacity of an Al anode increases to a steady value 


$837. Specific Inductive Capacity of Heterogeneous Mixtures. 
Errera. (Comptes Rendus, 184. pp. 455-458, Feb. 21, 1927.)—The 
specific inductive capacity of powdered KC] is proportional to its bulk- 
density., When the powdered salt is compressed to equal density it has 
the same s.i.c. as the crystal... Lead.chloride and nitrate show a similar 
linear relation between bulk-density and specific inductive capacity, but 
_ the lines plotted by the author extrapolate to about 0-5 and 0-8 bulk- 
density at zero s.i.c., instead of to zero; and the value of the specific 
inductive capacity of lead chloride, when compressed to the density of 
the crystal, is 28, but for a different 
frequency... MLL. 


1838. Demonstration of the Behaviour of Bodies with Non-Conducting 
Surfaces in Electrostatic Fields. L. G. Vedy. ints: Sh Soc., Proc. 39. 
pp. 169-170, Feb. 15, 1927.) 7 


1839, Direction of the Current in Lightning. H. Maurer. (Phya. 
Zeits. 28. pp. 211-212, March 1, 1927.)—The conclusion reached by A. 
Wigand [Abstract 1489 (1927)] that lightning generally carries a negative 
current ‘from cloud to earth is based on land observations, whereas the 
comparatively few nautical observations recorded show that compasses 
in front of the vertical path of a flash reveal the effect of a magnetic north 

and those behind it of a south pole. This indicates a positive current 
cloud to earth. If confirmed by future observations, which are very 
desirable, this experience would show that the prevailing direction of the 
current over land is the opposite of that at sea. Considering the great 
extent of the oceans, this is not in keeping with Wigand’s view that the 
nagative earth is maintained by lightning. 


DISCHARGE AND OSCILLATIONS. 


~ 1840. Luminous Discharge through Rare Gases. R. Whiddington. 
(Roy. Inst., Proc. Advance Proof, Received Sept., 1926.)—-When a current 
from a storage battery is passed through a vacuum tube containing argon 
or neon at low pressures, the discharge presents the usual ordinary appear- 
ance of positive column to the eye. When viewed in a rotating mirror, 
the luminosity is seen to be regularly intermittent, consisting of brilliant 
coloured flashes moving quickly down the tube from anode to kathode, 
The speed of these flashes is inversely proportional to the pressure of the 
gas, is determined to some extent by the value of the current, but is not 
much affected by the applied potential.’ When the gas is impure the 
flashes are non-uniform, sometimes evidenced by a general wavy appear- 
ance in the mirror, sometimes by two clearly differentiated sets of flashes 
of differing speeds in two parts of the tube. Possible theories of this new 
type of discharge are mentioned, 
charge phenomena is discussed. 
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New Effect in the: Anomalous. Glow Discharge. Aa 
Giintherschulze,. (Zeits: f. Physik; 40. 6. pp. 414-419, 1926, From 
the Reichsanstalt.)—-In the normal glow discharge as the anode is brought | 
towards the kathode and enters the Faraday dark! space, the p.d. drops 
rapidly, since primary electrons are reaching the anode. As the distance 
is further diminished, the p.d. remains fairly constant, and finally rises 
irly again. In the anomalous glow discharge, when the same 
| takes place, the p.d. drops sharply, but immediately commiences 
to tise sharply again, and this recovery is more sudden the higher is the 
impressed voltage. This is taken to show that the primary electrons are 
able to produce more ions ‘by impact on the gas and water vapour 
on the anode than on the free gas. The explanation given is able to help 
in the elucidation of the “ pseudo-high vacuum,” especially at very low 


1842. of ‘Ulira-Violet Light on the. Glow Discharge, 
Salzwedel.. (Ann. d, Physik, 82. 3. pp. 305-345, Feb, 8, Ont ellen 
form of the glow discharge can exist under suitable conditions even with 
small strengths of discharge current. The illumination of the kathode 
with ultra-violet light produces changes which may consist in a raising or 
lowering of the discharge current. The illumination effect is in its nature 
independent of the gas and the material of the electrode. The changes of 
current are connected) with changes of ‘the distribution of potential in the 
path of the discharge and in the outerportions of the current region. The 
magnitude of the changes in the discharge produced by illumination of 


ya 


Emeléus. (Cambridge Phil. Soc:; Proc. 23. pp. 531-541, Jan., 1927.) 
A steady discharge in a tube fitted with plane aluminium electrodes is 
employed. The anode is fixed with respect to an exploring electrode 
which takes the form of an annular ring of platinum wire flush with the 
sides: of the cylindrical tube! The kathode is) movable. Langmuir’s 
method of determining the potential is employed, the current to the 
exploring electrode being measured as its potential is varied. Air, oxygen, 
nitrogen and hydrogen have been used with pressures from 0- 1 to 0-4 mm., 
cifrént derisities from 0-02 to 0-2 mA/cm.? and applied potentials from 
300 to 700 volts. At the low pressures the potential difference is almost 
entirely across the kathode ‘dark space ‘but at the higher ones a drop of 
40 volts may exist across the remainder of the discharge. Reversal of the 
spate, 


1844. hall Electric in Intense Electrie Fields. 
del Rosario." (Frank. Inst., J. 203. pp. 243-250, Feb., 1927.)—Several 
investigations have been made’ on the emission of electrons by metals 
in ‘inténse electric fields, such as those of Lilienfeld, of Millikan and 
Eyring (see Abstract 1437 (1926)), and of Gossling. Schottky, from theo- 
retical considerations, éalculated the field intensity ‘fequired to ‘pull out 
electrons ftom a metal surface and concluded that it is of the order‘ of 
108 volts/em. The fields actually used in the experiments, however, were 
only 10-% to 10~? of this value. 
VOL. XXx.—A.—1927. 
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explanation for the difference the geometrical roughness, of some chemical 
impurity on the metal surface. The present work is undertaken to:find 
out, among other things, the effect on the electron emission of the residual 
gases and the applied potential difference as distinct: from the field in- 


with diagrams. Shaina Leta 


-1845..4 New for Cooling Effects... 

(Zeits. f. Physik, 41..6-7. pp. 530-534, 1927.)—A new 

described with which it is.possible to determine with greater accuracy than 
hitherto the exchange of heat which takes place owing tothe. thermic 
emission of charged particles. The cause of the abnormal cooling effects 
previously observed by the author in the space-charge region with an 
oxide-kathode is explained. The possibility of further measurements 
with oxide-kathodes is discussed. A. E.G, 


1846. Theory of the Kathode Dark Space. R. Seeliger. (Zeits. f. 
Physik, 41. 6-7. pp. 535-547, 1927.)—The present paper forms a reply to 
the remarks published by Gintherschulze [see Abstract 1491 (1927)} on 
the author’s previous article dealing with the theory. of the’ kathode dark 
space [see Abstract 763 (1927)]. A. E, G. 


1847. Pure Metal Electrodes in. Eleciria Discharge ‘Tubes:: J. Taylor. 
(Journ. Sc. Instruments, 4. pp. '78-80, Dec., 1926,)—Sodium may be 
introduced into metal filament lasips by utilising a discharge between the 
heated filament and the glass walls which are partially immersed in a bath 
of molten sodium nitrate at about 350°C. ‘Introducing sodium in this 
way into neon lamps improves their use for capacity and high resistance 
measurements. A capacity as low as 0-001 mfd. can be measured. For 
parallel electrode tubes the sparking potential decreased to & .comstant 
minimum value as the amoufit of sodium was increased: ‘Experiments 
with pure tungsten electrodes in argon showed that the first discharge 
passed less readily than succeeding ones. The higher sparking potential 
did not reappear when the tube had been rested. The decrease is'due to 
the absorption of gas by the kathode. The value of the first sparking 


1848. Sparking. ‘Potentiais Glow Discharge Tubes. J. Taylor. 
(Phil. Mag... pp, 368-382, Supplement, 
April, 1927.)—In the first, paper. a.definition, of the static sparking 
potential is given and the.lumjnous. discharges that flow through a 
discharge-tube prior to. the actual. spark or ‘ ‘flash ’’ are discussed. . The 
volt-ampere characteristics for small currents of the order of 10—* and 
10—? amps. are discussed and some examples given for discharge-tubes 
consisting of circular parallel electrodes 15 mm. apart, and filled with peon- 
helium gas mixture. These characteristics are termed corona’ charac- 
teristics....The idea of threshold currents is described, and it is shown 
that corresponding to each current through the discharge tube there is a 
definite sparking potential which diminishes. as the current is 
The function is. shown, to be the. 
same, as the,“ corona’’. characteristic, Some. electrical double layer 
effects.on the electrode surfaces are described.. It is shown, by the intzo- 
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of the discharge tube, that the sparking potential values alter very con- 

their relation to the sparking potentials is dealt with. It is shown in the 
case of tubes containing neon-helium mixtures as filling gas and having 
electrodes of nickel iron that there isa temporary increase of the 
sparking potential with ‘' flashing *’ or discharge. This increase of sparking - 
potential, termed “‘ polarisation,” is considered in detail. A new theory 
of the sparking potentials is given, in which it is assumed that electrons are 
given off from the kathode by the photoelectric effect of the radiation 
A. E. G. 


1849, Sparking. Potentials of Tubes, Conleining. Carefully 
Purified Electrodes. J. Taylor... (Roy, Soc., Proc. 114. pp..73-84, Feb. 
1, 1927.)—-This paper describes results obtained in a continuation of work 
carried out on the electrode surface phenomena of discharge tubes in their 
relation to the sparking potential function, [see preceding. Abstract], A 
description is given of experiments on the sparking potentials of a discharge 
tube containing a filling gas of argon and comprising a tungsten wire 
electrode surrounded by a, coaxial tungsten wire spiral electrode, both 
of which could .be purified by heating, electrically. im vacue.or in argon, 
Experiments. with ‘‘ sodiumated’’ electrodes are also described. The 
conclusions are ;,.the sparking potential is a function of, the nature and 
condition of the kathode surface and varies continuously with changes 
of the latter; depending upon thc mean composition of. the “ working.’’ 
part... It is higher for the first discharge between‘ vacuum-formed ’’ 
tungsten electrodes, falls to a minimum with continued discharge, and then 
increases again to a definite value. The results, are interpreted. as being 
due to the change of the photoelectric emissivity of the kathode due. to 
changes in the surface gas layers. A theory of the sparking potential is 
given which for parallel-plate electrodes yield an exactly similar relation 
to that given by Townsend. y(e*: — 1) = 1 y, however, has.a different 
significance ; it represents the ratio of the number of electrons given off 
by the kathode by the photoelectric effect to the number of positive ions 
neutralised there. a is the average number of molecules of gas ionised 
by an electron in moving through.a cm. in the direction of the electric 
volte. pes the eparking distance. y varies with 
the conditions of the kathode surface. A. E. G, 


; 1850, Method of Cycles in the Thermodynamic Theory of Pure Electronic 
Emission, G, Filippini. (N. Cimento, 3. 8. pp. 370-389, Dec., 1926.)— 
This is a theoretical discussion which endeavours to show that the theory 
of cycles leads to the introduction of a new and correct definition of the 
true latent heat, 0’, of evaporation of the electrons, and ¢o furnish a 

ise expression of the same. It leads then to a new method of finding 

value of g which is in agreement with that found 


other methods. | | E.G. 
1851. Application of the Method of the Magnetic Spectrum to the Study 
“Secondary Electronic Emission. C, F. Sharman. (Cambridge Phil. 


Soc., Proc. 23. pp, 523-530, Jan:, 1927.)—The present paper deals with 

the application, of the method of the magnetic spectrum to the case of 

the secondaries excited by a primary electron beam. 
VOL, XXX.—A,—1927. 
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(1) ‘The production..cf, vacuassuficiently 
good that no distortion of the spectrum occurs owing to the absorption 
of the slower electrons by the residual gas; (2) the reduction to a minimum 
of electron reflection from the sides of slits and the walls of the container ; 
(3) the elimination of stray magnetic fields and the accurate control. of 
the applied field, since the value of the field is an important factor in the 
form of the final energy distribution curve. The present method confirms 
the previous results obtained by means of the retarding potential method 
in showing that the total secondary emission consists of two distinct groups 


1852. The Current-Density Effect. W. 
(Phil Mag. 3. pp. 306-330, Feb., 1927.)—Refers to experiments of .H. 
Schiller [see Abstract 1027 (1926)}. The author has published an ittroduc- 
tory paper on the “ hetero-normal”’ effect;‘and now describes an investi- 
gation of the subject by means of a discharge tube with two parallel disc 
kathodes, the diameter of which was almost equa! to the internal diameter 
of the tube and one of which could be raised or lowered ‘so as to vary the 
distance between them. The anode was in a side tube between the two 
discs. When the cufrent is adjusted so that the kathode area is just 
completely utilised ‘by the discharge the current density increases as the 
kathode surfaces are brought nearer to one another; in one'experimenit it 
increased from 7 to 1400 in arbitrary units when the distance diminished 
from 83cm. to 0-3cm., the necessary voltage only ‘fising from 295 to 
$25 volts. The “‘ hetero-normal” current density 4 andthe thicknesses 
of the Crookes dark space d are’ connected by the equation i? = constant. 
The constant is independent of pressure, but is different for different 
gases. The “conductance” is ae for each: distance between the 
9853. Ballistic Characteristics ofthe? Photoclectric Cal, F. E. Nom, 

Soc. America, J. and Rev. Sci. Inst. 14. pp. 73-85, Jan., 1927.)— 
the result of the present investigation it is concluded that the quantity 


_of’electricity emitted by the photoelectric cell for single flash exposures 


is} for light of constant intensity, directly proportional to the length of 
the exposure. The quantity of electricity passed by the photoelectric cell 
for single flash exposures of constant length, but consisting of ‘plane 
polarized light of different intensities, is directly proportional to’ the 
intensity of the light. A single pulse amplifier can be obtained by thé 
use of a bucking battery, that will give linear amplification for pulses of 
current whose length varies over a range of from 1/10 sec, to approximately 
6/10,000 sec. The photoelectric method of camiera shutter calibration is 
convenient and accurate. The photoelectric cell provides a means for 
between the wave and quantum theories. A. E. G. 


1854. Quantum Theory of the Normal Photoelectric Effect! D, 
PE od (Phys. Zeits. 28. pp. 149-151, Feb. 1, 1927.)—In this paper 
the existence of a transversely directed impulse of the light quantum is 
assumed. and. the author deduces the expression for the angle of emission 
of the photoelectron which was found by Bothe [see Abstract 2618 (1924)) 
in quite another way and experimentally confirmed, This tratisverse 
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1855. Photoelectric Emission as a Function of Composition in Sodium- 
Potassium Alloys. “Hy E. Ives and G. R. Stilwell. (Phys. Rey, 29. 
pp. 262-261, Feb 1927.)—The entire series of:alloys of sodium and 
potassium have been investigated with respect to the relative values 
of the photoelectric’ currents produced by light) polarised with the 
electric vector in and?’ at right» angles':to the plane of. incidence. 
ratio of the two emissions; the alloys show three maxima at com- 
positions approximately 20, 50, and 90 atomic per cent. of sodium, with 
values from 10 to 30 for the ratio; the minima between show low values 
approximating those for the pure metals. The maxima and minima of 
‘AUTHORS, 


“1886. Photoelectric. Activity of the Silver Halides and Silver Sulphide. 
F.C, Toy, H, A. Edgerton and J. O.C. Vick. (Brit. Phot. Research 
Assoc. Lab. Comm, No. 58: Phil. Mag, 3. pP- 482-495, Feb, »,4927. he 
correlation of the photoelectric and photographic. properties of silver 
halides is investigated. In the case of silver halides prepared by fuming 
metallic silver or by subsequent fusing, the order of photoelectric sensitivity 
is iodide > bromide > chloride. The order is probably the same when 
the salts are precipitated from aqueous solutions..,Silver sulphide, pre- 
pared by fuming metallic silver with hydrogen sulphide is two to three 
times as active photoelectrically as silver iodide similarly prepared, and 
about, twenty-five times as active as.silver bromide. Traces of silver 
sulphide or silver iodide in silver bromide do not affect the photoelectric 
sensitivity abnormally, A small percentage of iodide in bromide does 
not produce any appreciable shift of the oritical photoelectric wave- . 
length towards the visible region of the spectrum, comparable. with the 
chromatic sensitisation observed photographically. The r results indicate 
that there is no parallelism between the true phatanieatz'o and photo- 
graphic properties of the silver halides. ......, ody Se 


1857. Theory of Photo Effects. G. Beck.’ f. Physik, 41° 6-7. 
pp. 443-452, 1927,)—The behaviour of an atom in the field of an electro- 
Magnetic wave is here investigated. According as the frequency of this 
wave is less than or exceeds the frequency of the series tops, dispersion or 
photo effect appears.” The Finstein equation is valid for the kinetic energy 
of escaping electrons. It is further possible, in the first approximation, 
to make a declaration on the distribution in space of the photoelectrons. 
Finally, it gives a free interpretation of the Wiener research with stan 
waves, without it being necessary to make any other assumption, respecting 
the kind of procedure in the light sensitive layer, than that it treats with 
quantum processes. [See also Abstract 55 (1927).} 


. 1858. The Velocity Distribution of Electrons Issuing from Small Holes, 
R.: H. Dalton and W, P. Baxter. (Phys. Rev. 29:pp. 248-251, Feb:,.1927.) 
—The velocity distribution of a beam of 50-volt electrons issuing from a 
hole 0-022 cm. in diameter in a copper plate 0-Q2cm. thick has been 
measured. Seventy per cent. of the electrons were found to retain approxi- 
mately their initial velocity. By coating the sides and edges of the hole 
with lamp black 95 % of the electrons were transmitted without appreci- 
copper gauze. vi 
VOL, : ‘ 
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1859. Elecivon Scattering in Helium. E.G. Dymond. (Phys.Rev. 


99: pp. 433-440, March, 1927.)—-An apparatus is described in which both 


the velocity and the angular distribution of electroris which have suffered 
single collisions in a gas are examined. It is found in helium that, for 
initial velocities of 100 volts and over, the principal energy. loss is due to | 
the excitation of the 2°S state, corresponding to 20-5 volts. No loss 
cofresponding to 19-7 volts is found for these velocities. For still higher 
velocities it seems probable that the energy interchange ceases to be 
quantised; and that the atom is capable of absorbing temporarily more 
enetgy than is required for excitation. The angular. distribution of 
electrons which have lost 20:5 volts energy in colliding shows very marked 

i the predominant one being in the forward direction.. The 
bearing of the Schrédinger wave mechanics on this point is discussed. 
(See also Abstract 191 (1927).) | AUuTHOR. 

“1860, Ionisation and Resonance Potentials in ‘Galan! and Indium. 
c. W. Jarvis. (Phys. Rev. 29. pp. 442-450, March, 1927.)—The critical 
potentials of gallium and* indium have been experimen determined 
eater impact. A simple three-electrode tube and the 

ertz differential tube as a simple threée-electrode tube or as a four- 
electrode ‘tube were used. Tonisation was detected by the modified space 
charge method, by the Lenard method, and by the change in the gap 


(2p — 2s); 3-8 volts, (2p, — 30 volts, 
$08 volts, (2, —'28) 4-07 volts, (2p, — 3d); 2-8 volts, 


5-8 and i 2 volts ; in indium vapour 6:3 and 14:1 volts. The ionisa- 
tion potentials are judged to be accurate to 0-5 volt. | * AUTHOR. 


“,. 1861. The Propagation of Electromagnetic Waves round thé Earth. 
é. Gutton and J. Clément. (Comptes Rendus, 184. pp. 676-678, 
March 14, 1927.)—-The authors suggest, on the basis of laboratory experi- 
ments, that a mean frequency of oscillation of the ions characterises 
ionisation of the lower strata of the Heaviside layer, When short waves 
are propagated in the layer, the frequency of the electromagnetic field 
is_greater than that of the ionic oscillations. The convection current 
produced by movement of the ions is accordingly opposite in phase to 
the displacement current and the dielectric constant is apparently reduced, 
For long waves, convection. and displacement currents are in quadrature. 
For still longer waves the respective currents are in phase and the dielectric 
constant is apparently increased. RAPER of such waves to great 
distances is effected by the oceans. j.S.G. T, 


- » 1862, The Direction. of -the Rectified Current in Crystal Detectors: A. 
Schieede and H. Buggisch. (Phys. Zeits. 28. ‘pp/'174-179, Feb.) 15, 
1927.)—The authors discuss the inconstancy of the sensitivity of crystals, 
and the direction of the rectified current by the:employment of high 
voltages, due to heating of the contact point, and to the shape of the 
characteristic. The characteristics of a number of crystals are taken, 
including natural galena, artificial lead-sulphide crystals, and pyrites, 
and the method by measurement using voltages from 20 to 200 millivolts 
given. Within these limits, 
VOL, XXX.— A.— 1927. 
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bination always ‘has ‘the same direction,;/which is characteristic. of it. 
With galena; the current flows from! the metal point to ‘the crystal, ‘and 
be not a detector. aud). Tiree 


U 


Aunuelles de Constantes et Données, Numériques; Paris, 5. pp. 783-1270, 
1926. . Extract.)—~In this new edition.of tables of constants in Electricity 
are given amongst other additions data on the influence of pressure 
of traction on certain) electric .resistivities, on the effect of light on 


Atkins. (Manchester Phil. Soc., Proc. 70. pp. 37-40, 1925—1926.)— 
assumption, that; ini a ‘stranded conductor: the individual wires ,are 
practically insulated from each other was carefully tested in the case of 
a conductor composed of seven, hard-drawn copper wires. .The theoretical 
resistamce of the strand of seven wires in parallel, assuming. that, the 
metallic contact between the constituent wires is without influence upon 
the resistance of. the conductor, was 0:-10407 ohm.at 60°F. The value 
obtained by direct determination was 0:1040 ohm. The difference is 
within the limit of the experimental error of the resistance measurements, 
and it may be concluded that the influence of the metallic contact between 
1865... Resistonce: of. Copper. Wires at. Very. High 
Roberds, . (Phys. Rev. 29..pp. 165-173, Jan., 1927,)—-At frequencies of 
the order of. 10’ cycles. the distributed capacity of single loops of wire 
may cause sufficiently unequal current distribution in the loop to account 
for large apparent discrepancies between between observed and calculated resit- 
tances... For a given frequency, more uniform current distribution is 
gained by decreasing the size of the loop and simultaneously increasing 
the capacity of the tuning condenser.. 
observed to calculated resistance as ordinate and condenser setting 
abscissa. For No. 20 copper wire at 0-86 x 107 cycles the ratio decre 
to at least 1-05 as the current distribution along the wire is made more and 
more nearly uniform., For No. 16 oxide coated copper.wire the ratio 
reduces to at Jeast 1-35. .The discrepancy in both cases. is. accounted 
for by the same value of condenser resistance, Observed resistance of 
a given loop is shown to vary greatly as condenser resistance is changed. 


Curves are run at 1-5 x 107, cycles:on No. 20 bright copper wire, No. 20, 


oxide coated, copper wire, and No, 20 silver wire. For. all.curves the 
ratio fell well below 1.465, and+was still decreasing as. far as data were 
taken. Since curves run on bright copper wire coincide with curyes run 
on exactly the same wire after it had gained a heavy coating of oxide, it 
effect on the resistance. nes tot AUTHOR. 
VOL. XXX.—A.—1927. ~ 
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1866. Matthiessen's Law. Geiss and J. A. M. v. Liempt. (Zeits. 
f. Physik, 41) pp. 867+871; 1927.)—Matthiessen’s:‘law for alloys 
(specific resistance x the temperature coefficient of the electric resistance 
== const.) applies also to worked metals (tungsten, seaieguanan nickel, 


platinum). A.D. 
1867.-Hall) Effect in Bismuth. with Magneto Fields, C. W. 
Heaps. (Phys. Rev. 29. pp. 332-336, Feb., 1927.)—The Hall coefficient 


for' a bismuth plate of dimensions 0-011 X x 2-0 cm. has! Been 
measured for’ Magnétic fields rangitiz from. to 2-40° gauss: 
average value of the Hall coefficient Rin ‘this range was 11-5,’ and 
variations of R due to change of field strength in this range were less than 
experimental errors. For larger fields the Halll coefficient of this . 
decreased from 13-65 for a field of 650 gauss to'5-9 for a field of 8600. It 
is concluded that for similar rangeés of ‘field the data teported by P. 
Craig {see Abstract 2182 (1926)] are erroneous, probably because of 
insulation leakage or uncompensated thermomagnetic effects. A simple 
method of making very thin bismuth plates is described. , weaee 

1868. Benedicks and Knudsen Effects. W. Burstyn. (Zeits. techn. 
Physik, 8. 1. pp. 26-27, 1927.)—On heating the junction between a wide 
and a very narrow cross-section of a conductor an e.m.f. (Benedicks 
effect) is produced if the conductor is a metal wire; a pressure difference 
(Knudsen effect) is produced if the conductor is a gas-filled tube. Both 
H. Saegusa. (Téhoku Univ., Sci. Reports, 15. pp. 795-803, Dec.,,1926. 
Paper read before the Annual Meeting of the Math. Phys. Soc: Japan,’ 
A il, 1926. In English,)—Assuming that the electrons by which the elec- 
Conduction in a dielectric is carried out are of thermionic origin the 
number of these electrons in unit volume is given by Richardson's formula 
in the case of thermionic emission. From consideration of the recombina- 
tion of the electrons with the parent ionised atoms the number of electrons 
which actually convey the electronic conduction was deduced; and thus 
an expression for the electrical conductivity as a function of temperature 
and of material constants was obtained. This expression showed satis- 
quarts, 


1870. of Soi a High Stent of 
Field. HH. Schiller. cana Elektrot. 17. pp. 609-624, Jan. 
through glass and mica with high field strengths, and the results obtained 

different investigators are compared with each other. The connection 

the specific resistance with the field strength is well expressed for a 
field strength interval of 1 x 10® volt/em. by a relation given by H. H. 
Poole, viz., K = a+ bX, where K is the conductivity, X is the field 
strength, and a and 6 are constants. On extension over a greater range 
evident deviations are shown. The relation between temperature and 
resistance for glass stated by Rasch and Hinrichsen, no ily bi 
holds also for high field strengths. ee ee 

VOL. XXX.—A.—1927. 
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glass. at high. field strengths and room-temperature. gave a quantitative 
confirmation. of Faraday’s law. From the expérimental results conse- 
for the penetration of:solid dielectrics. J. Ji Sv 


1871. Use of the Theory of Integral Equations for the Problem of Penes 
tration: of: Solid. Insulators. A. Kmeschke. (Zeits. f. Physik, 41. 2-3. 
‘the help. of an ititegral equation the heat 
conducting process which forms the basis of the comprehension of ‘pete- 
tration as set, forth by Ki W. Wagner is here represented. It gives the 
penettation field strength as function of the smallest specific value of the — 
nucleug of this equation. The behaviour im quasi-homogeneous and 
inhomogeneous materials is investigated both under constant and variable 
front surface! temperature, and the potentials of pesietration as a function 
1872. Dielectric + Elecivolyie’ Solutions. 
Hellmann ‘and'H. Zahn. (Ann. d. Physik, 81. 7. pp. 711—756, Nov. 5, 
1926.)—The authors follow up a previous article [see Abstract 783 (1927)] 
with a full paper on experimental details. They find electrolytes to be 
divisible into two groups ; those (HCI) which even at high concentrations 
show little lowering of ‘the dielectric constant ; aad Nhote (CuSO,) which 
show: this even at low D. 


9873. The Moments ‘Benton Derivatives. 
RN. Kerr. (Phil. Mag: 3. pp. 330-336, Feb., 1927.)—J. ‘J. Thortison 
has suggested that these moments may vary with the positions of the 
substituents: The sign of the electric doublet introduced when H is 
displaced depends on the nature of the substituent, and this may ‘be one 
of: two types: (1) halogens, OH, NH, CH; (2) NO,, COOH; CHO, CN. 
Intype (1) the + end of the doublet will be toward the rest of the molecule 
and in the end. If both substituents are of the type, the 
moments of the isomers will be inthe order o > m > p, but if they are 
of different types the order "will be o << m ‘<>, this should affect the 
dielectric constants in a similar manner [see Abstract 155 (1924)]. The 
author has determined a number of dielectric constants of disubstituted 
liquid benzene derivatives. The isomers im all cases show a gradation 
from'o through m’to p, with an increase in some cases and a decrease in 
others. J. J: Thomson's theory holds when both substituents are the same, 
but when they are different it is incorrect in several cases. H.N. A. 


1874. Dielectric Constant of Bromine. Part II, A. Bramley. (Frank. 
Inst/, J. 203. pp. 251-260, Feb.,/1927.)—Using an electrostatic method, 
a study is made of the variation of the dielectric constant € of bromine 
vapour with pressure, temperature and electric intensity. The curves 
obtained by ‘plotting « — 1 against pressure for constant temperature and 
potential gradient are concave upwards at 23-9° C., rectilinear at 28-5° C., 
and concave downwards at 80° C.. For the linear curve taken at 28-5°'C. 
no effect is obtained by changing the field from 58 to 285 volts, but for 
those measured at 80°C. approx, a considerable variation is observed 
which depends on the pressure of the vapour. Values of the dielectric 
constant measured for a mixture of air and bromine vapour give results. 
which confirm the additive law.. A series of measurements is carried 
out on the absorption of Br, between 0-80» and 
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obtainable in this case. The data taken from these measurements show 
a broad absorption band in Brg vapour, beginning at 0-95 and extending 
to 

A. E.G. 


1875. H. J. v- Braunmithl, 
(Phys. Zeits. 28.._pp. 141-149, Feb. 1, 1927.)—The variations with tempera- 
ture of the dielectric constants of certain gases were investigated. Tables 
of results are given for the gases dealt with : H, Ar, Co, Cog; N,O; HS 
and HCl. The indications of polarity or non-polarity of the 
in the varions cases are also given. fs 5-8. 


4876. Dielectric Properties of Ionised Gases. H. Gutton and J. 


- Clément. (Comptes Rendus, 184, pp. 441-443, Feb. 21, 1927.)—The 


dependence of the dielectric constant of hydrogen upon the degree of 
ionisation of the gas is investigated experimentally. At low préssures 
and with weak ionisation the dielectric constant is apparently less than 1. 

J.S. G. T. 


1877. Determination of the Dielectric Constant of Air by @ Dis- 
charge Method, A, P. Carman and K, H. Hubbard. (Phys. Rev. 29. 
pp. 209-308, Feb., 1927.)—T wo air condenser systems, one containing the 
test condenser and the other the balancing condenser, are charged to 
equal opposite potentials, the opposite charges are mixed and discharged 
through a galvanometer. The two condenser systems are adjusted until 
the galvanometer deflection is zero. A special form of rotating commutator 
was devised for which the contact resistances are small and uniform. 
This commutator has three pairs of make and break contacts, two for 
charging and discharging the two condensers, and one pair connected so 
that a single battery is used to charge both condensers. The capacity 
of the test condenser is obtained in terms of readings on a condenser 
which forms part of the balancing system. The ratio of the capacities 
of the test condenser, with a vacuum and with air for dielectric is then 
obtained. The calibration for the readings is described. This: cali- 
bration is made with the apparatus in place, by simple changes of con- 
nections. Possible errors from time lag, thermal expansions, and defor- 
mations from pressure changes are discussed. The average of thirteen 
separate measurements gives 1-000594 for the dielectric constant of air 
at 0°C and 760 mm. Hg pressure. The thirteen separate readings agree 
in the second canarias figure of the decimal part of the result. Autmons, 


1878. Nature of Dielectric Losses. K. Sinjelnikoff and A. Walther. 
(Zeits f. Physik, 40..10. pp. 786-803, 1927.)—A theory of dielectric losses 
is deduced from the experimentally determined electrical conductivity 
of insulators and the breakdown potentials of particular insulators. The 
theory proposed explains the experimentally found dependence of fre- 
quency and temperature, and in addition renders it possible to calculate 
the absolute value of the dielectric losses, The losses are calculated from 
the Joule formula W = os The method of measurement of the resist- 
ance W is given, and the Curtis relation between capacity and frequency 
is theoretically explained. A description is given of a specially constructed 
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meter. ‘The concreté mechanism of conductivity of insulators is explained 
in the light of the information given in the paper. S$. G,B. 


1879. Method of Measuring ‘Py A. 
Cooper. (Phil. Mag. 3. pp. 625-638, March, 1927.)—A 
device for use at radio-frequencies is described. A suitable fixed resistance 
is used, with two condensers mounted on a common shaft in such a way 
that as the shaft is turned the capacity of one condenser increases at 
exactly the same rate as the capacity of the other decreases. The arrange- 
ment is similar. to the double condenser used for tuning two separate 
circuits at the same time. 
in which the device is used is avoided, | J. J-S. 


1880. A Recording Dynamometer. Moller. (Zeits. techn. Physik, 
7. 12. pp. 616-618, 1926. Paper read before the Deut. Naturforscher 
u. Arzte, Diisseldorf, 1926.)—The arrangement of the Wheatstone bridge 
of most practical value is discussed. A dynamometer is described which, 
in conjunction with a Wheatstone bridge, can be made to give records 
A. 


1881. Borehole Surveying. H. Briggs. (Roy. Soc. Edinburgh, 
Proc. 46. 2. pp. 223-229, 1925-1926.)—The problems of ascertaining the 
verticality of a borehole is important, and one of peculiar difficulty. An 
electrical apparatus, ingeniously employing the principle of the Wheatstone 
bridge, is described and figured. The apparatus consists of two parts 
connected by a cable. A transmitter, lowered into the borehole, consists 
of a dish of salt solution provided with four electrodes in the N.,S., E., 
W. positions. Into the salt solution a small plummet dips, The receiver 
consists of a similar dish of solution. The observer dips a pointer into this 
solution, and this is suitably connected to a telephone receiver. The 


Magnetism.. H. Haalck. (Zeits. Instrumentenk. 47..pp. 16-32, Jan., 
1927.)—-The instrument is designed for the accurate measurement of the 
three components of the earth's force. It is capable of determining very 
small variations, and can be used in the field. Actually it is a modification 
of Schmidt's field balance [see Abstract 1392 (1925)|. It consists of two 
magnets rigidly fastened at right angles supported by a knife edge. The 
a control ‘consists of two suitably placed permanent magnets. As the 
suspended system is not supported at its centre of gravity, its position 
depends ‘on the strength of the earth's field. Full instrumental details 
and the lnstrument: is: worked out. 
| A. A.D. 


4883. Lecture Apparatus for Directly Measuring the Magnetic Field. 

G. Dupouy. (Comptes Rendus, 184. pp. 375-378, Feb. 14, 1927.)—A 

simple form of gaussmeter, depending on the marked anisotropy of a 

crystal of iron carbonate (siderite), which is placed in a tube capable of 

etl being rotated round its own axis. The crystal is subjected to the couple 
proportional to the field, and to this couple is opposed a restoring couple 

by the torsion of a wire or a spiral spring. 
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apparatus. F. J. B. 


(1884. The Input Impedances of Thermionic Valves at Low Frequéncies. 
L. Hartshorn. (Phys. Soc., Proc. 89. pp. 108-123, Feb. 15, 1927.) 
It is shown that accurate measurements of input admittance (or of input 
impedance) under various conditions can be made by means of the 
Schering capacity bridge. The input circuit is regarded as being equivalent 
to a condenser with a definite phase angle ¢, or ‘‘ loss angle '"'§ = 90° — ¢, 
and the results are expressed by stating the effective capacity and value 
of tan § for each set of experimental conditions. A series of measure- 
ments made on an R valve is recorded, and it is shown that the results 

are in good agreement with the theoretical investigations of Miller and 

ichols. The theoretical investigation has been extended to allow for 
the effect of dielectric losses in the valve, since these were found by experi- 
ment to be rather large and to have an appreciable effect on the capacity 
and phase angle of the input circuit. It is shown that the effective capacity 
may vary from about 10 wy F. to 100 wp F. for an R valve, and the phase 
angle may vary from about 80° leading to 126° leading, depending mainly 
on the load in the anode circuit. Values of phase angle greater than 90° 
correspond to a negative resistance or negative power factor, and occur 
when the load in the anode circuit is inductive. The variations of input 
capacity and phase angle with filament voltage, anode Voltage, input 
voltage, and frequency are also investigated. AUTHOR. 


: ALTERNATING CURRENTS AND MAGNETISM. | 
| 1885. Criticism of the General Alternating-Current Circuit of J. L. 
la Cour. S. Fryze. (Elek. u. Maschinenbau, 45. pp. 126-132, Feb; 13, 
1927.)—Further notes on a new method of attacking alternating-current 


problems, enlarging upon a previous article by the author [see Abstract 
2340 (1924). 


1886. Constant Paramagnetism. Paule Collet. (Comptes Rendus, 
183. pp. 1031-1032, Nov. 29, 1926.)—Permanganate of potassium has to 
be added to bichromate of potassium and luteocobaltic chloride as a sub- 
stance which in solution presents a constant paramagnetism independent 
of the temperature. These three substances are at variance with Curie’s 
law. Solid permanganate gives the coefficient of atomic magnetisation 
of tomningaeee:nd 56- 5 X 10-®; the solution gives it as 62 x 1078. A.D. 


1887. The Constant of Paramagnetism for Pentavalent Vanadium. 
N, Perrakis. (Comptes Rendus, 184. pp. 445-447, Feb. 21, 1927.)— 
From a study of several salts of vanadium it is found that the para- 
magnetism of the pentavalent element is independent of temperature. 
The atomic susceptibility is 44-0 x 10~—®, which is lower than that found 
by Honda and Owen for metallic vanadium (76-5 x 10~®). It is con- 
cluded that the constant of paramagnetism may, like the atomic moment, 
assume different values in the same atom. -G.E. A. 


1888. The Meghdiicitian of Single Orystals of Ivon. K. Honda and 
S. Kaya, (Tohoku Univ., Sci. Reports, 15. pp. 721-753, Dec., 1926. 
In English. Report No. 138 of the Research Inst. for Iron, Steel and 
other Metals.)—The present paper contains the the 
VOL. 1927. 
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authors’ investigations ‘(partly published in Oct., 1925, and April; 1926, 
in Téky6) made on single crystals of iron prepared from a Swedish mild 
steel of known composition. The principal axes of the crystals having 
been determined by the method of X-rays, the magnetisation of rods was 
measured first, as a preliminary, a ballistic method being employed. The 
value of I; was #707, and residual magnetism is very small. Also the 
initial and maximum ‘permeability increase and the hysteresis loss dimin- 
ishes as the number of grains per sq. mm. increases. It is concluded that 
the hysteresis is mainly ‘affected by an irregular distribution of molecular 
magnets on the grain boundaries. Three oblate ellipsoids were made 
fronr single crystals, their long-axes being about 20 mm, and for these the 
components of magnetisation were measured. The magnetisation curves 
for the tetragonal; digonal and trigonal axes are almost straight up to 
I & 1400, 1000 and 900 respectively. These curves show two or some- 
times three sharp breaks; and the value of I, is 1717 in respective fields of 
70, 650 and 450 gauss for the three axes. In the plane (1b1) the space 
lattice consists of a series'of equilateral triangles; below 300 gauss the 
direction of’the sides of the triangle is more magnetisable than that of the 
bisector of the triangle, but above this field the contrary is the case. The 
results are discussed in relation to the molecular theory of magnetisation 
of ferromagnetic crystals of Okubu and Honda (published in 1916). Many 
theory, 3,10 GEA 


1889. Magrictostriction of Single Grystate: of Iron, Honda and 
y. Mashiyama.' (T6hoku Univ., Sci. Reports, 15.) pp. 755-776, Dec., 
1926. In English: Report No. 
and other Metals.)}—The iron rods and flat ellipsoids.(see preceding 
Abstract} formed from’ single crystals obtained by Edwards’ method 
were tested for ‘change of dimensions in the magnetic field. It holds 
for beth rods and ellipsoids that the magnetic expansion along the tetra- 
gonal axis is always ‘positive, and that along the trigonal axis is always 
negative. ‘These results agree with those cf Webster [see Abstract 861 
(1926)}. ‘The magnetic expansion in ordinary iron, Consisting of muicro- 
crystals, is a differential effect of the expansion and contraction observed, 
due‘to’the random distribution of the axes. The expansion of ordinary 
iron is smal] compared G. E. A, 
1890. . ‘Calesilation of: the: Magnetic. Susceptibility. of .NaCl from Data 
ithe N-Ray Reflections : _E. S. Bieler... (Roy. Soc. Canada, 
Trans. 20. 2.'pp. 489-495, 1926.)-——It is shown that curves of the distribu- 
tion of electrons in the atoms of a diamagnetic substance can be used to 
calculate the'susceptibility of the atoms. The method is applied to NaCl, 
based on the’ distribution curves of Bragg, James and Bosanquet {see 
Abstract: 285(1923)}, and:of A: H. Compton... There is fair agreement 


pe Magnetic Laitices.. J. Forrest. (Roy. Soc. Edmburgh, Trans. 54: 
3. pp. 601-701, ‘1925--1926.)—Of this paper, which is extremely long and 
mathematical, it is only possible to give a very general outline. It is based 
upon ‘theories: originally indicated by Peddie (see Abstract..1445 (1012)]. 
VOL. XXX,.—a.—1927. 
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the present work [see Abstract 610 (1926) and next Abstract]. .. When 
a crystal is magnetised the resultant intensity (which is in general oblique 
to the field) can be replaced effectively by parallel and transverse ‘compo- 
nents, The transverse component is usually small in comparison with 
the parallel component. These two quantities can be measured experi- 
mentally, and the results compared with, values calculated | on, the 


magnet. The magnet was rotated about a vertical axis and the resultant 
twist of the specimen noted. The specimens were always suspended 
with selected crystallographic faces suitably oriented with respect to the 
field. These fields were of the order of 30,000 gauss. Crystals from all 
the seven systems were examined, and the results considered in detail. 
A mathematical discussion is given of the stability of the possible lattices. 
In particular in the cubic system, the face-centred lattice has the greatest — 
stability, followed in descending order by the simple cube and the body- 
centfed cube. The paper concludes with a discussion of twinning. A. A.D. 


1892. Magnetic Anisotropy of Cubic Crystals. Forrest: (Phil. 
Mag. 3. pp. 464-476, Feb., 1927.)—-The present paper is an extension of 
two previous ones [Abstract 610 (1926) and preceding Abstract}. The 
treatment is confined to the cubic system, and is intended ‘to indicate that 
the doublet conception is sufficient to explain the known facts, and to show 
that there are possibilities in the theory other than discrimination of the 
magnetic lattice. The crystals dealt with are iron, sodium chloride, 
zincblende, calcium fluoride and copper. The analysis. identifies the 
magnetic element with the atom, and supports the assumption of the 
inverse square law between magnetic poles in a crystal.. It also indicates 


1893. Principal Magnetie Susceptibilities of Crystals. 1. L Rabi. 
(Phys. Rev. 20/ pp. 174-185, Jan., 1927.)—In order to eliminate ‘certain 
sources of error inherent in the usual methods, the crystal is suspended in 
a solution in the magnetic field, and the susceptibility: of the solution is 
varied and the orientation of the crystal adjusted till there is no motion 
of the crystal due to the field. The susceptibility of the crystal is then 
found from that of the solution, Fourteen crystals belonging to the mono- 
- Clinic, double-sulphate, hexahydrate, isomorphous series were examined ; 
of these eleven were paramagnetic. Tables are given, including’ the 
susceptibilities along the three axes, the number of Bohr magnetons as 
found by the Weiss method, and as calculated according to Pauli-Somimer- 
feld.. The principal susceptibilities appear to depend almost entirely on 


1894, of the Magnetic Transformations the System 
Tron-Sesquioxide of Iron, 
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| 
regularly arranged magnetic doublets. The experimental work falls under | 
two heads. The component of intensity parallel to the field was measured | 
by the force on the crystal in a non-uniform field. The specimen hanging 
from the centre of a thin copper wire stretched horizontally was pulled : 
downwards by the drag of the non-uniform field. This downward displace- | 
ment was measured microscopically. The transverse component was 
found by hanging the crystal from a torsion wire between the poles of a 
V 


Rendus, 184. pp: 199-201, Jan. 24, 1927.)——Sesquioxide of iron was reduced 
by means of pure dry electrolytic hydrogen at about 500°C., and the 
_ water obtained was weighed, so that the amount of oxygen in the 

mixture of oxides and of iron could be calculated. The temperatures of 
the observed anomalies in the curves obtained in a self-registering magneto- 
meter are shown as ordinates in a diagram, the abscisse showing the 
percentage of the oxygen originally present in the Fe,O,; which has been 
removed. . The points corresponding to Fe,O,4, to FeO and to Fe are marked 
in the diagram. With from 1-3 to 9 % of oxygen removed from the original 
FegQg (s.c., for mixtures of FegO, and FesO,) there are two transformation 
temperatures, one 570°C. corresponding to Fe,;0,, and the other 650° C. 
that of a saturated solution of FegO, in FegO3. In the system Fe,;0,¢-FeO 
the FegO,4 point at 570° appears, and the diagram shows two dotted lines, 
which are due to magnetic anomalies, which indicate one the decomposition 
of FeO and the other the inverse reaction. For the system FeO-Fe 
the diagram shows the transformation point of iron at 765°, and dotted 
lines which show the commencement of the decomposition of FeO, the 
point of transformation of the FesO, due to this decomposition, and finally 
the recombination of Fe and Fe30,. H.N. A. 


1895. Magnetic Properties of Pyrophosphate of Manganese at Different 
Temperatures. Moment of the Mn” Ion. G. Foéx and (Miss) A. Brunet. 
(Comptes Rendus, 184. pp. 443-445, Feb. 21, 1927.)}—An ion may have 
moments varying by a few Weiss magnetons, and the Mn” ion has been 
observed with values 28 and 29. The substance MngP,0, has been 
tested in the temperature interval between — 80° and 485°, and is found 
to follow Weiss’s law: x(T — 6) =c. The atomic moments found for 
two series of determinations were 30:05 and 30-07 magnetons, The 
constancy of the magnetic properties of this substance justify its choice 
as a magnetic standard. G. E, A. 


1896, Magnetic Properties of Evaporated Nichel and Iron Films. R. L. 
Edwards. (Phys. Rev. 29. pp. 321-331, Feb., 1927.)—The apparatus 
used was that of Sorensen [see Abstract 1214 (1925)], and films were 
deposited on aluminium by evaporation of the metals at low pressure 
from hot filaments. The iron films have a critical thickness of about 
50 mp, such that for films of greater thickness than this there is an abrupt 
diminution in the coercive force. No such critical thickness was found for 
nickel, Nickel films when unheated give narrow hysteresis loops; when 
the films are heated previous to and during deposit their behaviour is 
similar to that of the metal in bulk as regards magnetic induction, but the 
retentivity and coercive force are much increased. Iron behaves in a 
somewhat similar manner. The experiments seem to emphasise the 


E. A, 


1897. Magnetism. and Molecular Structure. E. C, Stoner. (Phil. 
Mag. 3. pp. 336-356, Feb., 1927.)—The susceptibilities of the inert gases 
predicted from the ionisation potentials. The helium model with k = 4 
for each electron orbit gives a susceptibility one-sixth of that observed ; the 
magnetic data suggest a model with two parallel approximately circular 
VOL. XXX.—A.—1927, 


» 
ELECTRICITY AND MAGNETISM. §27 
} 
7 
§ 
t 
+ 
€ 
aad 


first transition series of elements (paramagnetic) differ from those caleu- 
lated from Hund’s ground terms; the ions with a smaller mumber of 
electrons behave magnetically as though they were in S states.» The 
simpler binuclear diamagnetic systems behave like !S atomic configurations. 
The Glaser anomaly for hydrogen is probably not due to a threefold 
increase in the susceptibility at low pressures due to orientation. Hatnar 
finds no evidence of such a magnetic anomaly, but with imperfectly dried 
gases obtains curves not unlike Glaser’s. The magnetic moments of NO 
and O, (paramagnetic) suggest a sequence with N,, the three behaving as 
atom-like configurations in 4S, *S and 4S states. The magnetic properties 
can be closely correlated with the chemical, if it is assumed that there 
are’ 10) 11 and 12 “ outer” electrons surrounding compound nuclei 
consisting of the atomic nuclei and the remaining electrons, and that ten 
‘outer’ electrons, as in N,, are required for an inert gas atom-like 
configuration. This arrangement does not agree with that deduced by 
Birge and by Mulliken from observations of band spectra, this has eight 
afialogue of the Langmuir octet. THR 


“ 1898. Atomic Moments of Complexes belonging to the Iron Group. P. 
Weiss. (Comptes Rendus, 184. pp. 417-419, Feb, 21, 1927.)—Certain 
complexes, such as those of Cr’, Ni” and Cu”, have the same magnetic 
moments as the normal ions of the same valency. . Others, such as those 
of Fe’, Fe’” and Co’, have different moments. In the latter case the 
moments may be obtained from Cabrera’s graph of the moments of normal 
ions and the corresponding number of electrons by taking an abscissa 
equal to the effective atomic number increased by four. The method of 
finding the effective atomic number is explained, _ The rule, is illustrated 
by means of the nickel and iron carbonyls. [See pera, 971 A hin 


1899. Magnetic Moment of the Hydrogen Atom. T. E. venedi and 
J. B. Taylor. (Phys. Rev. 29. pp. 309-320, Feb., 1927.)—The magne 
properties of the hydrogen atom were investigated by the method o 
atomic ray deflection due to Gerlach and Stern. A ray of hydrogen atoms 
was directed on to a target of molybdenum trioxide, passing on its way 
through three slits. The images formed on the target with and without 
the ‘application of a magnetic field brought out the separation of ‘rays 
caused by the field, but this separation is sometimes overshadowed by a 
diffuse central ray. A tentative explanation of these effects is offered. 
The value found for the magnetic moment of the atom was 6050 gauss-cm., 
or about 8 % higher than the magneton value calculated on the basis of 
Bohr’s theory. Hydrogen, activated by exposure along with mercury 
vapour to ultra-violet light, was also tested, and it was concluded that in 
this Case’ the active substance consisted, not of atomic hydrogen, but of 
short-lived excited hydrogen molecules. G. E. A. 


(Zeits: f.. Physik, 41. 4-6. pp: 385-394, .1927.)}—A mathematical 
calculation of the magnetic moment of a two-atom: molecule of oxygen, 
based on an atomic model already described (see Abstract 2260 (1926)), 
and on Langevin’s expression for the susceptibility, leads to correct 
values of paramagnetic susceptibility. The solution is also applied to 
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hil ites proportional to the fourth powers of their quantum 
numbers viz., x = — 0-624n* x for monatomic molecules and 
— 1:369 x 10—' for diatomic. molecules. G. E. A. 


1901. Critical Survey of Recent Advances in Diamagnelism. \ E. S. 
Bieler. (Frank. Inst., J. 203. pp. 211-241, Feb., 1927.)}—A useful 
compendinm ‘of recent work on atomic structure with particular fefetence 
to diamagnetic properties. The survey begins with Langevin’s work, and 
proceeds to that.of Bohr, Stoner and Pauli. Symmetrical electron struc- 
tures. are then considered in rfelation to diamagnetism. The work of 
Pascal and’ others on the susceptibility of the elements is next reviewed, 
and an attempt is made to connect the magnetism of diamagnetic elements 
with such properties as the crystalline structure, the electrical conductivity, 
the Hall effect, the behaviour of the atom in a magnetic field, the dimensions 
of electronic orbits and the “Re numbers of Pauly 8 scheme of ‘atomic 
structure. i ELA 


Observatory, Richmond, 1913-1923. J. M. Stagg. Eke Office, 
Geophys. Mem. 4. No. 82: pp. 1-24, 1926,) 


RADIOGRAPHY AND ELECTROPHYSIOLOGY. 


1903. Some ‘Experiments. in. the Production of Rapid Serial Skiagrams 
Reynolds, (Brit. J. of Radiology, 23. pp. 33-43; Disc., 43-44, Jan., 
1927.)—-The article is an account of experiments extending over five 
years (May, 1921-December, 1926) with a view to obtaining direct cine- 
matographic skiagrams of the moving parts of the body by photographing 
a fluorescent screen image with a cinematographic camera especially 
adapted.for the purpose, Films were obtained of the limbs im one- 
eighth and.of the thorax in one-quarter of a second dense enough to show 
detail clearly. A special feature is made of synchronising the action of 
the X-ray tube with the movements of the shutter of the camera so as 
AUTHOR, 


1904, Standaridising ‘the Denomination of the Capacity of Diagnostic 
Tubes... H. Franke. (Brit, J. of Radiology, 23. pp. 134-138; Disc., 
139, 1927.)—-To define the capacity of X-ray tubes the author proposes 
the use. of the ratioof apparent kilowatts to the area of the focal spot, when 
the energy is applied for one second without damage to the tube. A line 
focuselectron tube is then described in which the effect of a point source 

of radiation is obtained by use of a line focus on the tube target, which 
gives a point source of radiation when regarded from an appropriate 
perspective angle...An automatic self-focussing tube is also described in 
which the electron beam is. controlled, as. regards its cross-section, by the 
repulsive effect. of a. more. negative central rod electrode. The effect 
upon the electron stream area, and therefore the focus on the tube target, 
varies automatically with the applied energy. In the Discussion, Bouwers 
pointed ont that the proposed definition of the capacity of X-ray, 

whilst correct for a constant potential, does not consider the mean v 
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1905. Adsorption Equations. Review of the Literature. E, Swan and 
A. R. Urquhart, (J. Phys. Chem. 31. pp. 251-274, Feb., 1927.)—A 
ive review of both. theoretical. and emyiitical considerations 

under the headings: Nomenclature, evaluation of the quantities, classi- 
fication ; the general adsorption equation; the isotherm; the isobar ; 
the isostere; rate of adsorption; heat of adsorption; note on the 
formulation of adsorptios: laws: 


1906. Studies in Adsorption. s. Ghosh and N. R. Dhar. Phys. 
Chem. 31. pp. 187-206, Feb., 1927.)—Continuing the work suaanineon in 
previous papers [see Abstract 2464 (1926)], the authors have extended 
their investigations on the influence of concentration of the’ séls of 
antimony sulphide, stannic hydroxide, (positive) manganese dioxide; 
(positive and negative) aluminium hydroxide, thorium hydroxide; vanadium 
pentoxide, prussian blue, uranium ferrocyanide, gum dammar, gamboge, 
sulphur (Weimarn), gold and silver, towards their coagulation by various 
electrolytes, The results showed that the sols of antimony sulphide, 
prussian blue, gum dammar, and gamboge do not follow the’ gerieral 
dilution law when coagulated by whivalent and sometimes by bivalent 
ions, Positively chargetl manganese dioxide'sol required a greater amount 
of silver nitrate or cuprous chloride to coagulate it in the diluted con- 
dition than in the concentrated. The abnormal behaviour is due to the 


“1907, Adsorption of Basie Dyes by Filter Paper: Mokruschin and 


Essin, (Kolloid Zeits. 41. pp. 104-105, Feb., 1927.)—On placinga 


basic: dye solution ‘on filter paper, the distance which the 
ring of clear medium spreads beyond that of the dye is a measure of the 
degree of electrical absorption of the dye through the neutralisation of 
the positive charge of the dye by the negative charge of the paper. This 


relation can be expressed by the equation of Schmidt a= ¢. ates 


where a is the amount of absorbed dye per unit surface, the Hina ees 
centration of the solution, and D and d the diameter of the inner and outer 
rings in millimetres. An equation which is deduced for the relation 
between adsorption, when assumed to be electrical, and concentration is 
of the form a = S(1 — 4°), where S is a constant depending on the surface 
of the adsorbent, and B = 8C,JCa, where C, is the initial concentratién of 
the solution and C.. the concentration which gives maximum adsorption. 
Measurements are made with malachite green, diamond green, rosanilin, 
safranin, and methylene blue at varying concentrations. The values of 
Ss determined from the above equation are approximately constant for a 


ar 


(Koloid Zeits. 41. pp. 106-107, Feb., 1927.)—The equation derived [see 
preceding Abstract] to express the ‘relation’ ‘between’ polar polar ‘adsorption 
VOL, 
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_of published data for the adsorption by charcoal-of argon, carbon monoxide, 
bromine, and a number of electrolytes. The equation is employed in the 
partial pressures. The values of 4 are compared with those calculated by 
the adsorption equation of Fruendlich. A satisfactory agreement is 
‘Obtained’ in’ all cases between measured and calculated values. The 
results indicate that in these chemical adsorptions the molecules behave 
_as, bipoles, presenting a surface of free ions which in adsorption are 
neutralised by a layer. of scans ions occurring at the surface 
1909, Theory Heat of Adsorbtion, H, Cassel. (Phys. Zeits, 28. 
oS 152-153, Feb, 1, 1927.)—The author criticises the recent paper of 
lliin [Abstract 804 (1927)], and discusses the thermodynamic grounds 
forthe theory and pints tat the theory of Thin untenable 
th UF. J. B. 
te 1910; Molecular Combination and the Molecular Volumes of Mixtures 
of Bther and Hydrogen Bromide. J. Russell and W. E. Sullivan. 
(Roy. ‘Soc, Canada, Trans. 20. 2. pp. 301-306, 1926.)—-Measurement of 
the molecular volumes: of mixtures of ether and hydrogen bromide give 
results which are best explained on the assumption that the major part 
of the;deviations from Raoult’s law, is due.to the formation of.a molecular - 
compound undergoing very little dissociation in the solution. The few 
‘Vapour-pressure measurements yet made on these solutions support this 
1911. Numerical Data on Colloids. G. Rebiére. (Tables Annuelles 
de Constantes et Données Numériques, Paris, 5. pp. 1261~1288, 1926. 
Extract.)—Part I deals with the properties of solid colloidal substances, 
and is subdivided into sections on the absorption of water and of other 
liquids, in which data are given on the swelling, liquefaction, isoelectric 
points and osmosis effects with some typical, gels in water, various acids 
and their salts; absorption of different gases by charcoal and other solids, 
including electrodes and precipitates ; peptisation of ferric arseniate and 
phosphate ;; mutarotation ; action of finely-divided substances on freezing 
points ; elasticity of jellies as a function of pH values. _ 
., Part IL. deals with the properties and reactions ef colloidal saiathonn, 
and. comprises sections which give data on viscosity and the influence of 
medium, size of particle and effect.of added agents, coagulation, emulsions, 
soaps, electric synthesis of colloids, specific inductive capacity of colloidal 
solutions, cataphoresis of water in organic liquids, absorption of light. by 
colloids, surface tension of various colloidal solutions, dilatation of 
of grintine. density, of solutions. ady..P, 


1912. Theory of Lyophilic Colloids. M. Volmer. (Zeits... phys. Chem. 

136, 1-2. pp. 153+167, Jan., 1927.)—A discussion is given of the thermo- 

dynamic relations. which determine the nature of the dispersion of a 

liquid which forms a saturated solution with a second liquid. An expression 

is derived for the energy of formation of a colloidal particle in terms of 
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Clapeyron equation is applied in the form dinZ, == uj/kT*, dT, where Z, 
is the number of particles containing » mols. or of radius » per c.c,, and 
-& is the héat of formation of particles of the dispersed liquid. In deter- 
mining from this the distribution of size of colloidal particles, the relation 
between the maximum number of particles and radius is given by 


max) selecting a value of T = 300°C. and o =. 0-001 
dyne a calculation is made of the number of particles of different sizés, 
and the distribution is shown by meats of a graph plotted to give 
Zr = . ordinaté against Im. as abscissa. Sharply defined 
peaks indicate the predominating size of the particles, and beyond this 
the curves fall rapidly to zero for larger sizes of particles. By applying 
‘ah equation which gives thé influence of dilution on size of particle it is 
‘shown that the predominating size of particle is displaced towards the 
smaller sizes, and the total concentration of particles or osmotic pressure 
falls to a much smaller degree than the change in concentration. A 
breaking down of the larger particles thus occurs on dilution and on 
concentrating aggregation results. Saturation point may not be reached 
when gel properties are attained.. A state of supersaturation jis \con- 
of mobile molecules, 


1913. Viscosity Methods with Riite'of Flow’ ana Visco- 
meter (Overflow Viscometer). W. Ostwald and R. Auerbach. (Kolloid 
Zeits. 41. pp. 56-62, Jan., 1927.)—The various forms of apparatus hitherto 
‘used for pressure viscometry of colloidal solutions are compared and 
discussed, and a new and improved type is described. The methods of 
measurement and calculation of results are demonstrated with cotton- 
yellow (Baumwollgelb) sols.’ An illustration of the new apparatusiis given, 


7914. Colloid of Viscous The 
of Viseosity. T. Mukoyama. (Kolloid Zeits. 41. pp. 62-71, Jan., 1927.) 
type of Ostwald and Auerbach viscometer [see preceding’ Abstract] and 
found to be in agreement with the Hagen-Poiseuille law. ‘The absolute 
value of viscosity was calculated and proved to be fairly constant. ' The 
samé method was applied to the measurement of viscous solutions of 
different age. They all show “ structural viscosity.” “ Structural 
turbulence ” appears with medium maturity. The absolute value of the 


Ostwald and R. Auerbach. (Kolloid. Zeits. 41. pp. 112-122, Feb., 
1927.)—-Measurements of the viscosity of cotton-yellow, containing about 
12%, im’ the presence of sodium sulphate, showed a well-marked 
maximum and two less definite maxima at lower concentrations, The 
an overflow viscometer at different velocities of flow and pressures. 
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minima’ are shown by cotton-yellow sols, containing salts, on heating, 
and cooling. Solutions over 2 %, behaved in the opposite manner, in that 
the first anomaly was shown on cooling and the latter on warming. The 
phenomena were. ascribed to the similar causes like the viscosity phenomena 
of critical liquid. mixtures, crystalline liquids, molten sulphur, and at the 
coagulation temperature of egg albumen, the swelling of starch suspen- 


4916. Mélats on Sols Gels. FA. 
W. Rawitzer.  (Kolloid Zeits. 41. pp. 102-104, Feb., 1927.)—An 
investigation is made of the influence of metals on the phenomenon of 
thixotropy whereby sols of certain metalli¢’ oxides which have been 
cbdigiaten” by the addition of an electrolyte become liquid again on 
shaking. Solidification occurs again on allowing to stand for definite 
intervals. If the sol is allowed to remain in contact with a metal for a 
few days priof ‘to the addition of the electrolyte, the time subsequently 
required for solidification of the thixotropic gel is, in some cases, reduced 
from 6000 to 4 seconds. The effect cannot be due to metallic 
kations as salt of the same metals are without effect, or to OH’ ions, but 
is attributed to the influence of local currents generated by the metals 
on the properties of the sol. The influence of metals is particularly 
marked with sols of iron oxide and cerium dioxide which possess several 
oxidation stages. An influence similar to that of contact with metals is 
exercised: by the application of either direct or alternating current. ‘The 
phenomenon is considered to bear an analogy to the influence of thunder- 


4917. “Coagulation of Sols of Ferric. Hydrate by Electrolytes with Poly- 
valent Anions. A. Boutaric and (Miss) M. Dupin, (Comptes Rendus, 
184, pp. 326-327, Feb. 7, 1927.)—Coagulation of a ferric hydrate sol of 
1-6 g. per litre by sodium phosphate only occurs when the concentration 
of the latter is between 2 x 10-*N and 5 x 10-*N, or when above 
2x.10-?N. With increasing concentration of the sol the lower range 
of coagulation values is displaced towards higher concentrations and the 
upper limiting value is lowered. No appreciable influence is exerted by 
sulphuric acid or potassium hydroxide. Small amounts of ferric chloride 
cause an increase of the limiting values. The presence of the colloids 
starch, dextrine, albumin, or gelatine cause a narrowing of the coagulation 
concentrations until finally the lower range Eheppesrs and coagulation 


1918, Preparation of Metallic Colloids. E. Fouard, (Comptes 
Rendus, 184.:-pp: 328-329, Feb. 7, 1927.)—The elements arsenic, iodine, 
tellurium,; mercury, lead, copper, and antimony are brought into a colloidal 
condition by electrolysis of solutions of their salts in presence of an organic 
colloid such as albumin, starch, or gelatine. The colloidal metal is dis- 
petsed in cloud’ form in the neighbourhood of the kathode and is probably 
formed by the discharge of the metal ions on the surface of the colloidal 
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1919. Ageing Gelatine. A. Nagorny. Zeits. 41. pp. 123~ 
130, Feb., 1927.)—The viscosity of gelatine solutions, measured at 20° C., 
increases or diminishes according as the solutions are kept at'6° or 37° C., 
but if the measurements are made at 30°C. approximately the same 
values are obtained in the two cases. At 30°C. both gelatine solutions 
which ‘have been kept at 6° and 30°C. follow Poiseuille’s law approxi- 
mately, whereas at 20°C. this is the case only with the latter. Gum 
arabic solutions aged at 37° and 6° C. respectively exhibit nearly, equal 
viscosities. Gelatine solution aged at 37°C, requires more ammonium 
sulphate for precipitation than that aged at 60° C, for an equally pro- 
longed time, but if the former solution is subsequently kept for a long time. 
at 6°.C, the amount of the sulphate required diminishes. By fractionation 
with ammonium sulphate it is possible to divide gelatine solution aged at 
6° C, into two fractions of different viscosities, only one of these gelatinising 
at room-temperature. In the cold the ay: solution probably forms 

coarse disperse particles responsible for the formation of jelly, these 
persisting at 20° C. but passing into solution in a fine disperse condition 
at 30° C.. The coarse and fine disperse phases may be identical chemically 
and different only as regards degree of dispersion, but it seems more 


j 1920. New Process for Aluminium and. its Alloys. L. 
Guillet. (Comptes Rendus, 184. pp. 134-136, Jan. 17, 1927.)——-Pacz 
has recently found that immersion of aluminium or an alloy rich m 
aluminium in a bath containing 5 grammes of sodium fluosilicate, 10 of 
crystallised nickel sulphate and 25 of potassium nitrate per 4 litres of 
water, best at 70—80°, results in the appearance on the metal of more or 
less coloured lines which blacken tapidly in the liquid. ‘The ‘designs 
obtained may be varied by modifying the conditions of the action, for 
instance, by moving either the iiquid or the metal. The deposits com: 
posing the markings seem to have their origin in the impurities present 
in the metal, but a uniform coating is not obtainable by prolongation of 
the action. The fact that the treated metal loses weight when heated 
ina Carrent of hydrogen points to the’ Of the 
deposit. Tt. A. P. 


1921, The Allotropes Tin. A. Travers ‘and Houot.. (Comptes 
hendiua, 184. pp. 152-155, Jan. 17, 1927.)—There are three allotropic 
varieties of tin: (1) rhombohedral—density 6:55; (2) quadratic— 
density 7-28; (3) grey tin—density 5-8. After a note on the present 
state of knowledge the results of the authors’ experimental work on the 
subject are given. The calorimetric method due to Pionchon ‘for! the 
study of iron and nickel, was used to determine the reason for the in- 
flexion in the cooling curve in the neighbourhood of 165°, as noted in the 
dilatometric measurements of Chevenard. The present work shows, in 
certain cases, a discontinuity in the curve about 170*™-171°C., and this 
is attributed to the previous history of the material. The tin, heated 
to 360°C. for some minutes and afterwards cooled, did not show the 
discontinuity, but if heated at 500°C. 
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observed, The-effect of impurities was insignificant, and identical results 
Friction of Férvo-Nichel: P. Chevenard 
(Comptes ‘Retidus;°184. pp. 378-380, Feb. 14, 1927.)—A study of the 
internal friction of ferro-nickel, and its variations with temperature and 
content of nickel was made. The temperatures ranged from 0° to 400° C., 
and it was found that the decrement of tenacity reached a maximum at 
38°% Nis’ The abnormal behaviour is explained by the existence of the 


wae of Metals, J. 36. pp. 39-62, 1926.)—-Certain metallic feebly magnetic 
solid solutions show transformations which are similar to those of ferro- 
magnetic substances in that they occur without change of phase, they afte 

over a range of’ temperatures, they are subject to relatively slight 
teresis and result in anomalies in certain physical They 
differ from the magnetic transformations in that the temperature of their 
occurrence does hot vaty appreciably with change of composition. 
Eyidence is given of thes so-called X transformations in @ copper- 
aluminium, nickel-chromium and copper-nickel solid solutions, and a 
detailed study is made of their effect on the dilatation of the first two 
groups of alloys and on the resistivity of the last. The variation of the 
ion and magnitude of these anomalies with change of composition 

; moted, and the coefficients of dilatability and ‘resistivity of each 

over a wide have been determined in some B. 
O. 


1924. Decomposability and Explosibility of Chloride > Lime and Calcium 
Hypochlorite. H. Kast and L. Metz. (Zeits. Elektrochem. 33. PP. 21- 
39, Jan., 1927.)—The explosions of chloride of lime reported in the 
literature mostly refer to cases in which closed centainers have been burst 
owing, to evolution of gas either of long duration or enhanced by the 
action of external heat. In the experiments now described, use has been 
made of, various. specimens of chloride of lime, containing active chlorine 
in different proportions, and of ‘ perchloron,”’ which consists of highly 
pure. calcium, hypochlorite containing ,a little. free calcium , hydroxide. 
The results obtained show that neither high-grade, chloride of lime, nor 
perchloron can be regarded as explosive, but that in highly unfavourable 
cases, they may serve as.oxygen-carriers of the type of potassium, sodium 
and ,barium mitrates.and thus lead to explosions... From these nitrates 

y are distinguished in that they yield their oxygen at lower temperatures. 

They. are, however, fairly stable at ordinary temperatures, and their 
stability, is. increased. by addition, of lime. There is less danger with 
than, with chloride of, lime, 


Melting and. Transformation Points of Cold-worked Metals. F. Sauerwald, 
H. Patalong and H. Rathke. (Zeits. f. 
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1927. views ‘previously obtained [Abstract 2031 (1923)] suggested 
that the process of the cold working of metals must give rise to an increase 
in the mobility of the atoms in the space-lattice. Experiments now made 
with zinc and silver show that evaporation of cold-worked metal is more 
rapid: than that of the metal previously heated to redness... With «zinc it 
is found that sheet with large crystallites exhibits a lower rate of vaporisa- 
tion than that with small crystallites. As regards the increased facility 
for the change of position in crystallites due to cold-working,. it is pointed 
out that exchange of atoms between homogeneous space-lattice regions 
results from a favourable mutual orientation of planes of maximum 
amplitude of vibration and velocity of crystallisation ; that the increase of 
the atoms with especially large amplitudes of vibration is effected in conse- 
quence of the elastic deformation of parts of the lattice ; that the manifold 
subdivision of the lattice by glide-planes produces at the latter many 
atoms with not quite regular relations to the limiting homogeneous space- 
lattice region ; that a widespread subdivision by glide-planes creates small 
unstable lattice regions with appreciably higher vapour pressure, and 


1926. Activation of Gases by Adsorption. G. B. ‘pnt take 
(Nat, Acad, Sci., Proc. 13. pp. 1-4, Jan., 1927.)}—A method is proposed 
for testing the presence of activated molecules or catalytic surfaces by 
measurements of the heat of adsorption. Using a calorimeter specially 
designed for maximum sensitiveness, curves are obtained for the heats 
of adsorption of.H on an active catalyst and on a catalyst poisoned 
a small amount of O respectively, and for the heat of adsorption of 
on the active catalyst. An explanation is given of the results obtained 
which is in good agreement with previous studies on the relation between 
adsorptive capacity and catalytic activity and on the action of catalytic 
poisons ; but more conclusive indications are found that a portion of 
adsorbed gas is activated by the action of fields of force surrounding the 
unsaturated surface atoms. A. B. L. 


1927. Formation of Films of Lead Sulphide on Glass Surfaces. Ht. L. 
Smith. (Journ. Sci. Instruments, 4. pp. 115-118, Jan.,'1927.)—Solutions 
of this carbonide and lead tartrate are made up and used’ in a particular 
way, the process being based on the formation of lead sulphide from the 
interaction of alkaline sulphide and an alkaline solution containing lead. 
The character of the film deposited on the glass depends on the composition 


Actinic Absorption of Chlorine Gas, with Respect to ‘the Hydrogen 
Chiat Reaction. W. Taylor. (Faraday Soc., Trans. 23. pp. 31-37, 
an,, 1927.)—An experimental study is made ‘of the reaction vel 
een H and Cl, produced in an actinometer of the type tised by 
Bunsen and Roscoe, by an intense beam of white light which is ‘first 
passed through a filter of Cl gas under various conditions. ‘The anti- 
catalyst effects of oxygen are described and found to be in accordance 
with the theories of inhibiting agents advanced by previous workers. 
Dociue g the concentration of the absorbing medium the general form 
‘of the’ actinic absorption curves is established ter ease of trans- 
‘mission by the than has previously bees supposed is indicated. The 
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shape of the curve is such as to disfavour the idea that only a natrow 
range of frequencies ‘is effective in promoting activation. It is indicated 
that in addition to those frequencies which Cl gas is able to absorb readily, 
activation may be produced by rays which pass through thicknesses of 
the order of 50 cm. 


"7929, Effect in the w. 
and “AY (Pataday’ Soe!; Trans. 23! pp. 38-41, Jan., 
and Disc.; p. 107, Match, 1927. \_Experiments on lites similar to those 
previously destribéd ‘fsee preceding Abstract] are carried out, in which 
the gasedus Cl filter teplaced by a filter Consisting of solutions, of various 
concetitration, Clin CCly. The cufves obtained; although exhibiting 
certain differetices as yét unaccounted for, agree in showing a “ residual ” 
effect—i.c., the activating power of the light after passing throngh large 
conténtrations of C1 is greater than would be €xpected were the light 
arid’ absorbed in accordance with an expotiential law. 

character of the curves suggests that certain types of radiation present 
in ordinary white light are only feebly absorbed by Cl and i x able 
‘to give rise to ant ay iable amount of activation, seg B. €. L. 


ed “1930. Oxidation of Phosphorus, Vapours at Low 
steim. , (Zeits. f. Physik, 41. 6-7. pp. 548-560, 1927.)—This paper consists 
of remarks on a paper on this subject by Chariton and Walta [see Abstract 
In. that paper the authors described experiments, from 
which. they, concluded that the reaction between phosphorus. vapour and 
oxygen at low pressures comes to.a,stop when, the oxygen pressure has 
sunk ,to a,.‘‘ critical pressure.” This interpretation of the observations 
is. scarcely in accord with, our knowledge of chemical, gate velociti 
and on the observations themselves. A, E, 

Gassous Reaction Sulphide oud Sulphur Dioxide. 

A. Taylor and W.A. Wesley. (Jj. Phys. Chem. 31. pp. 216-230, 

ey 1997.)—~The kinetics of; the reaction are studied by a.dynamic 
method, the gases being allowed,to flow through pyrex reaction, tubes at 
temperatures ranging from, 370-730°.C, and the velocity of combination 
calculated from a, determination. of the composition of the mixed gases 
leaving..the chamber. , The velocity. is found .to be proportional to, the 
surface area of the reaction chamber, showing that the glass surface acts 
as, a _contact.catalyst for the reaction. The. temperature 
decreases;.with rise of temperature, The velocity of combination at 
constant temperature varies directly as the partial pressure of the SO, 
and as the.partial pressure of the HgS raised to the power of 1:5. The 
results, substantiate a suggestion for a mechanism of reaction in harmony 
with, modern, theoties .of heterogeneous reactions, according to, which 
each of the reactants, is activated, by, adsorption on the surface of the 
glass, reaction then following between the activated 


Chetsical Action the Electric Spark. Discharge, Ignition of 

Methane. Hy ¥. Coward and EB. G,'Meiter. (Am. Chem. Soo,,. J. 49. 

‘pp 896-409, Feb., 1927.)—The! amount of is im air-. 
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methane mixtures when single electric sparks just insufficient in strength 
to ignite the mixture are discharged between platinum terminals and 
the volume of gas burnt during each discharge is found. The products 
of reaction in all cases were carbon monoxide, carbon dioxide, hydrogen 
and water, There is approximate agreement between the volume of 
gas burnt during each spark discharge and that calculated by the method 
of Fourier (Theorie de la Chaleur, par. 385) from the energy of the spark, 
the thermal conductivity and the ignition temperature of the mixture. 
It is concluded that the action of the spark is thermal in character and 
does not involve any electric effect.. The methane flame must have a 
definite, thickness, the first lamina of which includes the formation of 
carbon monoxide and water, the last chiefly of carbon dioxide, Non- 
inflammable methane mixtures, subjected to similar sparking, suffered 
dissociation into acetylene, hydrogen and carbon; from the volume 
changes in such mixtures it is deduced that a spark passing in an explosive 
mixture is able to cause the direct dissociation of one quarter as 


4933. PariIV. R.C,Cantelo. (J. Phys. Chem. 
31. pp. 417-418, March, 1927.)—-By means of the data previously given . 
[Abstract 1574 (1927)], the decrease of free energy attending the synthesis 
14,500 calories. H. P. 


1934, Existence of Silver Hydroxide in the Solid State. H. L. Riley. 
(Phil. Mag. 3. pp. 459-464, Feb., 1927.)—The water present in precipitated 
silver oxide after prolonged desiccation is probably there in the form of 
a surface film of silver hydroxide, This view is in conformity with the 
size of the individual particles of silver oxide and with the chemical 
inactivity of the substance when treated with carbon dioxide, and can be 

1935. Self-Oxidation and Anti-Oxidation Action. Ex under 
Heat A pplication to the Problem of the Mechanism of the Action of Anti-Deto- 
nators. C.Moureu, C. Dufraisse and R. Chaux. (Comptes Rendus, 184. 
pp: 413-417, Feb. 21, 1927.)—Self-oxidation under heat is defined as the 
union of an entire molecule of oxygen O, with a molecule of ‘a’ self- 
oxidisable body A to form a primary peroxide AO», which subsequently 
will decompose with the formation of stable products of oxidation. The 
phenomenon of self-oxidation, i.2., the existence of peroxides, has been 
observed with ‘paraffinoid hydrocarbons, naphthalene, and hydrogenated 
naphthalene, petrol, animal and vegetable oils, and the influence of a 
wide range of anti-detonating agents on the phenomenon has been observed. 
It is concluded that “‘ knocking ’’ in an internal combustion engine is 
due to the explosive decomposition of these peroxides formed in’ ‘the 
liquid, not the gaseous, phase; the effect of antiknock compounds such 
as lead-tetraethyl or triphenylamine is to prevent the formation of these 
peroxides in the liquid phase. B. W. C. 


- 1936. Quasi-Unimoleculay Reactions. Decomposition of Ethyh Ether in 
the Gaseous State. CC, N. Himshelwood. (Roy: Soc., Proc. 114. pp. 84- 


97, Feb; 1, 1927.)—The isa 
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which follows the unimolecular law at high pressures, but becomes more 
nearly: bimolecales’at lower pressures \[sco: Abstencts:$23 and' €24,(1987)}: 
If hydrogen is added in sufficiently high proportion, the diminution 
of the unimolecular velocity oietiog at low pressures is completely 
prevented have little or no influerice in this 
direction, but the products of the reaction, in considerable excess, 
exert a slight era effect. If the energy of activation is assumed 
to bé ‘distributed' dmong about eight degrees of: freedom, there are 
sufficient collisions to activate the molecules, These and other quasi- 
unimolecular reactions are most simply explained on the basis of Linde- 
manh’s theory [see Abstract 110 (1923)}], but further evidence is needed 
ie tere such an interpretation. A table is given showing the felation- 
p between the complexity of a molecule and the type of mechanism 
by which it decomposes. Simple molecules usually decompose’ ‘bimole- 
cularly, manner, 
2 expected on theoretical grounds. FL P. 


‘1937. Kinetics of the Partial Processes in’ the “Landolt A. 
Skrabal and A. Zahorka. (Zeits. Elektrochem. 33. pp: 42-63, Feb, 
1927.)—A reply to criticisms of Skrabal’s paper [see Abstract 1612 (1924) 
by Thiel, Eggert and others who objected to the many time constants 
and other points. The authors agree that the three more or less simul- 
also in their isolated or pure condition. The stages are : — 


TOy + 8503 I’ 4. 880,, 
(2) 103 + 51’ -+ 31, + 3H,0 boils 


by E. Abel and F.. Stadler [Zeits, phys. Chem. 122. pp. 49-80, 1926] 
from the standpoint of Brénsted’s theory of reaction velocity and Debye’s 
theory of: strong electrolytes—the authors adduce new experimental 
material. The -teaction ‘becomes ‘isolated when a substance is present 
capable of tapidly rémovVing’ the iodine or the ion Ig, or reducing it to I’, 
without acting on ‘the iodate: Sucha substance is arsenious acid. © The 
experiments afe made with afsenious acid dissolved in acetic acid ‘and 
sodium acetate, and also with arsenate solutions. The second dissociation 
constant’ of arseni¢ acid ‘is found to have the value 1-6 x 10-7 at 25°, 
at’ which all the experiments were performed. The measutéments accord 
with those of others. The reaction ‘velocity depends upon the fitst power 
of the jodate and upon the second’ powers of 

en. The reaction (1), which represents the sum of (2) and ( 

s traced over the whole pH rargé, but only the range 4 to 13° 
foutid to be of use for the determination of the time constants. The time 


constants depend upon (1) and (2). | z ot B. 
+9938, Activity of in Contain: Phosphate Solutions. 
Contribution to the Theory of Buffer Action. Ev 
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Soc., J, 49. pp. 173-192, Jan., 1927.)——The theory of buffer action has 
been extended by consideration of the activity coefficients of the ions 
into which the salts of weak ‘acids dissociate. By combining the 
Henderson-Hasselbalch equation for buffer action with the Debye-Htickel 
equation for the activity coefficient of‘an ion the expression 


— log [(salt)/(acid)) Pg — 0+6Vaf(1 + Kb) + Kop 


Pg log = 7:16 — 1-5Vp/ll + 1-6Vp) 


Py. The second dissociation constant of phos- 
ric acid was found to be 7-16 for Px and Kag = 0:69 Xx 10-”. 
tromotive force measurements were made upon mixtures of potassium 


phosphate and dipotassium phosphate of 


“1939. Activity Coefficients of Part I. Limiting Law a 
Tri-Trivalent Sait. Part II. Valence-Type Effect in Highly 
lute Solutions. V.K. la Mer, C. V. King and C. F. Mason, (Am. 
m. Soc.,. J. 49. pp. 363-374, Jan., and pp. 410-426, Feb., 1927.)—Part I. 
solubility of hexammino cobalt ferricyanide in solutions of potassium 
nitrate, magnesium sulphate and sodium chloride are determined. In 
each case, increase in solubility exists, and the activity coefficients are 
calculated and used to investigate the validity of Debye and Hiickel’s 
law. This law appears to conform closely for low dilutions of potassium 
nitrate and magnesium sulphate. Variation from the theoretical values 
of a’ determined by the equation a’ = 1/2+303[N%*V 2a/(10RDoT)*") 
(where Do is the dielectric constant. for the pure solvent) occurs in the case 
of sodium chloride. This deviation is greater than can be accounted for on 
the simple Debye-Hiickel conception of ionic size. Part II. The activity 
coefficients of hexammino cobalt tetranitrito diammino cobaltiate and of 
hexammino cobalt dinitrito diamminodioxalto cobaltiate are determined 
from solubility measurements in salt solutions. Where the salts have 
univalent anions (potassium nitrate, barium chloride and sodium nitrate) 
agreement exists with Debye and Hiickel’s limiting law. With salts 
haying. multivalent anions, (potassium sulphate, magnesium. sulphate, 
potassium ferro- and ferricyanides) marked divergencies exist, and, the 
experimental curves for such salts show no tendency to become identical 
with the. theoretical curve at. very low concentrations. Such deviations 
are considered to be caused by neglect of the higher terms in the Debye- 
Hiickel. expression for the density of electricity, .By expansion, of the 
higher terms, a qualitative agreement for ionic size is obtained where 
the simpler theory would require impossible negative values. Bjerrum’s 
hypothesis of ionic association (Kgl. Danske Videnskab, Math-fys. Medd., 
1926, .7, 1608 
(924): tere L.M.C. 
a 
1940. Anodic Overvoltage Miauenniots with the Kathode-Ray Oscillo- 
onthe E. Newbery. . (Roy.. Soc.,\ Proc. 114. pp, 4, 1927.) 
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is investigated with the aid of the kathode-ray oscillograph. Unattaek- 
able electrodes and passive electrodes (when in the passive state) show 
the phenomena of overvoltage and transfer resistance similar in all respects 
to those observed during kathode treatment. Lead is classified with the 
passive electrodes together with nickel, iron and chromium, and lead 
dioxide is regarded as an overvoltage compound. Chromium is teadily 
rendered passive with respect to the formation of trivalent ions, but is — 
still active with respect to the formation of hexavalent ions. Passivity 
is attributed to the formation of an insoluble electrical conducting coating 
of an overvoltage compound which may or may not form a solid solution 
in the electrode surface. Valve action, as shown by antimony, tantalum 
and bismuth, is attributed to the formation of an insoluble electrically — 
insulating coating of oxide or other compound forming the dielectric 
of a condenser of which the plates are electrode and electrolyte. The 
capacity of such condensers. may be of the estimated order of a 
microfarad per square centimetre. The thickness of the coating in the 
case of antimony is calculated to be of the order of 4 x 10-5 mm., and 
in the case of tantalum it is probably of the order of 10-* mm. It is 
suggested that the action of an electrolytic rectifier may be due, partly 
to the condenser; action. outlined aboye and partly to the oxide film 
Britton. (Chem. Soc., J. pp. 425-436, Feb.; 1927.)—The reactions 
between silicic acid and sodium hydroxide of the alkaline earths in solution 
and those between solutions of typical metallic salts:and sodium silicate 
were investigated by means of the hydrogen electrode. The mode of 
ionisation of silicic acid cannot be expressed in terms of dissociation 
constants, but it was found that the reactions of silicic acid with stronger 
bases have a pronounced effect on the hydrogen-ion concentration of the 
solutions. Sodium silicate, NagO, 2(16SiO ), with metallic salts yields 
precipitates which contain less silica ‘than is required for metasilicates. 
The silicate precipitates were formed at a hydrogen-ion concentration of 
Curve of Mercury. K. Bennewitz and A. Delijannis. (Zeits. phys: 
Chem. 125. pp. 144-1650, Jan., 1927.)—The electrocapillarity curve of 
mercury in pure mercurous chloride solutions is found to be a parabola 
with the apex at €, = + 0-475 volt, corresponding with the absolute 
zero of the electrolytic — found by Bennewitz and Schulz.’ 


1943. ‘Transverse Effect Hy, 
Akashi, (Phys. Math. Soc. Japan, Proc. 8-10. pp. 192-194, Noy., 
1926. In English.)—The effective surface tension at the boundary of 
two. liquids is reduced by the contact potential difference. This effect 
can, be increased, diminished or reversed by, an appropriate applied 
e.m.f. An alternating e.m.{.is applied between two drops of electrolytes 
on the surface of mercury, and the drops yibrate in the period of the 
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alternations, “expanding and the influence of the 
varying surface 
Part Il. Equilibrium at Interfaces and the Theory of Electrocapi 

J. A. V. Butler. (Roy. Soci, Proc, 113. pp. 594-605, Jan. 1, 1997.) 
Tn continuation of previous investigations {see Abstract 261 (1927)} the 
conditions of equilibrium at the interfaces in a heterogeneous system con- 
taining electrolytes are determined by the method of Gibbs. A detailed 
analysis is made of the changes produced by electrolytic polarisation at 
the interface between Hg’ and solutions of electrolytes: theory of 
electrocapillarity is developed, ‘including the effect of 

substances,’ based on the equations of equilibrium. The integration: of 
the equations requires the introduction of kinetic considerations; and a 
kinetic theory is developed of the adsorption of ions and the effect thereof 


1945. Physical Salts, Part Transport 
Numbers of Copper Salicylate. W. E. Hamer and C: R: Bury. (Chem. 
Soc., J. pp. 333-338, Feb., 1927.)}——-By means of the Hittorf migration 
method measurements are made of the transport numbers of copper 
salicylate in aqueous solution. The value obtained for the transport 
number of the kation 0-626, and the fact that the value does not change 
with concentration, indicates that the salt ionises in aqueous solution.as 
a normal salt. From the fact, however, of the very slow and. only partial 
precipitation of copper hydroxide on adding alkali, it is concluded that 
the compound is present as the salt of a complex pseudo-acid H, Cu Sal, 
the stability of which is determined by: the hydrogen ion concentration 

am 
_ Hepburn, (Phys. Soc:, Proc. 39. pp, 99-107, Feb. 15, 1927.)—This 
paper gives the results of determinations of liquid transport produced 
by passing an electric current through aqueous solutions of copper 
sulphate divided perpendicular to the flow of electricity by a diaphragm 
of powdered glass. The probable factors that determine. the, liquid 
transport are investigated oyer a wide range. of concentrations by an 
examination of the dependence of the flow at constant applied voltage 


and ofthe electric charge of the diaphragm on the electrolyte concen- 


and the dilution of the electrolyte.  __ AUTHOR. 


4947. Moshaninn of Cataphoresis. G. Ettisch and D. Deutsch. 
ys. Zeits. 28 153-154, Feb. 15, 1927.)—-A potential field of 100 
porcelain or moistened parchment paper whith have a resistance of’ the 
order of 10° ohims/cm. A drop of the colloidal solution under investigation 
is then’ placed ‘on the strip and’the change 'in form Observed. Accorditig 
to ‘the magnitude ‘and ‘polarityof the charge on’ the colloid, ‘half’ of 
the ‘liquid ‘becomes clear ‘anid the’ other ‘half coloured, the’ colloid’ particles 
thigrating ‘to one edge ini ‘finally to'give'a the 
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appearance of a half-moon. Measurements are made with the positively 
charged sol and. the ichasget, vanadium 
pentoxide. Je 
1948, Electrode in Solutions Newtval 
Capper Sulphate. J, B. O'Sullivan. (Faraday Soc., Trans. 23. pp. 52- 
56, Jan., and Disc., pp. 106-107, March, 1927.)—As observed in a previous 
paper [see Abstract 1166 (1926)}, the potential of the quinhydrone electrode 
in solutions of neutral ‘CuSO, exhibits a pronounced drift with time; con- 
tinuing to change very slowly even up to seven days. Experiments are 
carried out from which it is concluded that this drift of potential is not 
due to oxidation of the quinhydrone nor to the formation of complexes 
between ‘the Cu ions ‘and the organic material. Examination of the 


on the relation between the current in a uniformly ionised gas and the 
potential difference between two parallel metal plates bounding the gas. 
From this relation an unknown p.d. between the plates may be deter- 

to ascertain similarly the p.d. between a metal and a liquid, for if 
one plate is replaced by the free surface of the solution, while the o 
is connected with the metal dipping into the solution or this is used as 
the second plate, the measurement of the current in the gas gives the p.d. 
between ‘the liquid and the immersed metal. It is found that, for a first 
approximation, the p.d. arising at the contact of metal with gas, liquid 
and gas; or metal and metal may be neglected. Apparatus is described 
for putting this method into practice. Preliminary measurements of the 
electrode potential between a decinormal calomel electrode and a normal 


@. Cimento, 3.. pp. 405-420, Dec., 1926.)—-The results here obtained 
show that the conductivity of crystals of nitrate of silver obtained by 
resolidifying the fused salt is principally due to the existence of humidity 
in their interstices if particular care has not been taken to completely 


1954. Valve “Action of Silver, A. Giintherschuize. (elite: 
40... 11-12. pp. 876-882, 1927.)—Silver exhibits in solutions in 
water of KAg(CN)>o an electronic valve action of the same kind as Zn 
and Gd in solutions of K,COs or Sb and Bi in most electrolytes. The 
_ formation sets in after a period of latency which increases with decreasing 
density of formation current. The velocity of formation is: 
to the current density, decreases with the concentration of the electrolyte, 
and is only slightly dependent on the temperature of the electrolyte, 
The spark potential is somewhat less than that of tantalum in the same 
VOL. XxXX.—a.— 1927. 


suggests that the variation of potential and the gradual production of ? 

a precipitate containing Cu are due to the formation, and slow hydrolysis, 

of cuprous sulphate. A. B.C, L, ; 

1949, Absolute Values of Electrode Potentials. Marie Andauer. f 
(Zeits.. phys. Chem, 135. pp. 135-143, Jan., 1927.)—-The new method 

described for determining absolute values of electrode potentials is based 7 

q 


solution. If the silver anode is exposed for a time to a tension less than 
the spark potential the current sinks asymptotically to very small values. 
Resistances of more than 10 million ohms per sq. cm. of surface-were 
indicated. The electrostatic capacity of the oi ge dependent upon the 
tantalum: not 
1952. »Prepetation Colloidal: ‘Sitver. Haloids Blectrolyste. T. 
Wereide.  (Zeits. f. Physik, 41. 11-12. pp. 864-866, 1927.)—-When a 
halogen hydracid is electrolysed with the aid of silver electrodes, colloidal 
silver haloid is formed at the anode as a pale cloud which moves towards 
the kathode with a velocity approximately equal to that of the hydrogen 
ion. . Addition of agar-agar depresses the mobility to the normal value 


al 1953. Electrolytic Deposition of from Solutions of 
Chromic Acid. E. Liebreich. (Zeits. Elektrochem. 33. pp. 69-72, 
Feb. 1927.)-—-Commenting on E. Miiller [see Abstract 2994 (1926)}; the 
author points out that the patent of Salzer, 1907, was not sustained and 
had no importance, and that his own patent and researches of 1920 were 
prior to, or at least simultaneous with} Sargent [see Abstract 1640 (1921). 
Any impurity, even sulphuric acid, increases the tendency of chromium 
to complex formation. For some unknown reason the chromium deposits 
adhere better when chromium sulphates or sulphuric acid is added to 

as 1954. Electrolytic: Deposition of Chromium from Aqueous Sabdions of 
Chromic Acid... E.' Miller... (Zeits. Elektrochem. 33. pp. 72-76, Feb., 
1927.)—-Miiller rejects the historical claims of‘Liebreich {see preceding 
Abstract} and deals with his objection at length. The reduction of chromic 
acid.at carbon kathodes sets in.at + 0:8 volt, whether sulphuric acid 
be absent or present. If, Liebreich objects to the simultaneous presence 
of Cr(6) and Cr(2)—the numbers in parentheses indicating the valency—on 
the side of the oxide diaphragm turned towards the kathode, he should 
also object to this coexistence on the other side, and Miiller does not see 


and Breitinger. (Zeits. Elektrochem. 33. pp. 112=114, March, 
1927.)—Continuing the previous investigation [Abstract 1725 (1926)}, the 
equilibrium potential Cr/Cr in solutions of chromium sulphate: was 
determined. The results obtained by assuming that the degree of dis- 
sociation of chrorhous ‘sulphate was the same as that of copper sulphate 
at the same concentrations gave €, = — 0-557 + 0-007 as the most prob- 
able value for the normal ‘potential of Cr/Cr at 19°C: For the change 
Crtt (+) Cr*** the value €, =— 0-412 4 0-002, and from these two 
values: the normal potential of the change Cr (+) Cr*** the value 
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